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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. : 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


MAP SHEET 


INDEX TO MAP SHEETS 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


ជីជី ជ 
AREA OF INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary ០1 Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1988. Soil names and 
descriptions were approved in 1989. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1988. This survey was 
made cooperatively by the Soil Conservation Service, the Michigan Department 
of Agriculture, the Michigan Agricultural Experiment Station, and Michigan 
Technological University. It is part of the technical assistance furnished to the 
Presque Isle County Soil Conservation District. Financial assistance was 
provided by the Presque Isle County Board of Commissioners. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soil Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: Ocqueoc Falls on the Ocqueoc River flowing through an area of Summerville soils. 
Limestone bedrock outcrops are In the background. 
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Preface 


This soil survey contains information that can be used in land-planning 
programs in Presque Isle County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorły suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the loca! office of the Soil 
Conservation Service or the Cooperative Extension Service. 
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Presque Isle County, Michigan 


By Bruce D. Knapp, Soil Conservation Service 


Fieldwork by Bruce Knapp, James Robinson, and John Werlein, Soil Conservation Service, 
and Craig Outwater, Michigan Department of Agriculture 


United States Department of Agriculture, Soil Conservation Service, 


in cooperation with 


Michigan Department of Agriculture, Michigan Agricultural Experiment Station, and 


Michigan Technological University 


Presaue IsLE County is in the northeastern part of 
Michigan's lower peninsula (fig. 1). It borders on Lake 
Huron. It has an area of about 688 square miles, or 
440,493 acres. The county seat is Rogers City, which is 
along Lake Huron in the north-central part of the 
county. The population of the county in 1980 was 
14,267. 

About 20 percent of the county is used for farming, 
primarily for the production of cash crops, dairy 
products, and beef. Woodland occupies about 68 
percent of the county. Most of the woodland is in 
second-growth stands. The remaining 12 percent of the 
county is made up of water, urban areas, wildlife 
habitat, parks, or recreation areas. 

About 109 different kinds of soil are in the county. 
The soils range widely in texture, natural drainage, 
slope, and other characteristics. Well drained and 
moderately well drained soils make up about 46 percent 
of the county, somewhat poorly drained soils make up 
about 18 percent, and poorly drained or very poorly 
drained soils make up about 33 percent. Miscellaneous 
areas, quarries, and water areas less than 40 acres in 
size make up the remainder. 

This soil survey updates an earlier survey of Presque 
Isle County published in 1954 (13) and a Land Type 
Map published in 1940. It provides additional 


Figure 1.—Location of Presque !sle County in Michigan. 


information and has larger maps, which show the soils 
in greater detail. 


General Nature of the County 


This section gives general information about the 
survey area. It describes history and development, 
climate, physiography, lakes and streams, farming, and 
industry and transportation facilities. 


History and Development 


Carla Gregory, district conservationist, Soil Conservation Service, 
prepared this section. 

The survey area was originally inhabited by 
Chippewa and Ottawa Indians, who were attracted by 
the abundance of fish. It was claimed by the French in 
1612 and remained under French rule until 1760, when 
it fell to the British. In 1796, the area became an 
American possession, and on March 28, 1836, it was 
officially ceded to the United States. 

The term "Presque Isle" means "almost an island" in 
French. This name was applied to the area because of 
the island-like peninsula jutting into Lake Huron north of 
Grand Lake. Missionaries and trappers had to portage 
this peninsula in their travels. The area was a summer 
headquarters for trappers, Indians, and fishermen. 
Later, the advent of steamers made the area a 
fuelwood and supply station for residents. 

The county was first surveyed in 1840. It was 
originally part of Mackinac County. In 1853, it was 
transferred to Cheboygan County and in 1858 to Alpena 
County. Presque Isle County was legally established in 
1875. 

The Presque Isle Lighthouse was built in 1840, and a 
second lighthouse was built a mile north of the original 
one in 1870. The newer lighthouse, which is 120 feet 
tall, is the oldest and tallest operating lighthouse on the 
Great Lakes. The original lighthouse is a privately 
owned museum. Both sites draw thousands of visitors 
every year. 

Lumbering was the earliest industry in the survey 
area. In 1837, the county was inhabited by only four 
residents, all woodcutters. The first settlement in 
Presque Isle County, Burnham's Landing, was 
established in 1860 at Presque Isle Harbor as the base 
of a cardwood business. In 1869, a group of German 
and Polish immigrants began lumbering in the Rogers 
City area, and French Canadians came to the area in 
1870. The first trees to be cut were pines, but the 
supply was exhausted around 1900. During the 
subsequent 30 years, the hardwood areas and swamps 
were lumbered. 

Homesteaders, mostly German and Polish 
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immigrants, followed the timbermen and established 
agricultural settlements on the former hardwood lands. 
The earliest crops grown were hay, oats, potatoes, 
wheat, and corn. The farmers also raised livestock. 

In the 1870's, the settlers lived on fish in the winter 
because water routes from the south were cut off. As a 
result, the fishing industry grew. Between 1870 and 
1875, fish nets set in Hammond Bay caught great 
sturgeon. The sturgeon were chopped up and boiled, 
and the oil was collected and sold. Lake trout were 
caught at the outlets of the Ocqueoc and Swan Rivers 
in the fall and salted for use in the winter. The trout 
industry was most productive from 1926, when the first 
diesel-powered boat was built, until about 1930. It 
declined because of the introduction of the sea lamprey, 
which apparently migrated to the Great Lakes on the 
bottom of boats passing through the St. Lawrence 
River. Fish planting was begun in the 1960's, and 
millions of salmon and trout are planted in the Ocqueoc 
River each year. 

During the first years of the county's settlement, 
transportation was by water. In 1871, the railroad ended 
at Bay City and supplies were taken north from there by 
boat. In the winter, mail came by dogsled and 
transportation was limited to snowshoes. In the early 
1900's, vessels of the Detroit and Cleveland lines 
carried settlers to the area. Because of the dependence 
on water for transportation, the early settlements were 
along the shore. The first road in the county was the 
state road from Cheboygan to Alpena. In 1881, the first 
settlers came to Onaway and a road was built from 
there to Petosky. In 1893, the railroad was extended 
into the county from Alpena, thus encouraging the 
development of outlying areas. 

In 1910, the railroad was extended to the village of 
Crawford's Quarry, a limestone quarry operated by 
Michigan Limestone and Chemical Company. This 
village was originally founded around 1860 as a fueling 
station for woodburning tugs and was a port for forest 
products until the timber was exhausted. When the 
timber industry declined, the town was abandoned until 
Michigan Limestone and Chemical Company 
established the Calcite limestone quarry there. The 
quarry was sold to U.S. Steel in 1920. In 1953, at the 
height of its production, Calcite produced 162 million 
tons of limestone and employed 470 men. Another 280 
men worked the eight boats owned by Bradley 
Transportation Company, delivering the product to 30 
ports to be used for making steel, pulp and paper, 
cement, and chemicals. Today, the quarry employs 
around 220 men and produces 9 million tons of | 
limestone; only a few of the ships are currently used. 

No history of Presque Isle County would be complete 
without an account of the forest fire of 1908, which is 
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claimed to be the most destructive in Michigan's recent 
history. A drought in the summer and fall of 1908 
followed a warm, moist spring that had produced an 
abundance of vegetative growth. These conditions led 
to a forest fire, which started south of Presque Isle 
Gounty on October 15. The 5-mile-wide fire was driven 
by gale force winds until it stopped at Lake Huron. It 
resulted in the destruction of 2.5 million acres. Farms, 
mills, 200 homes were destroyed, and many people 
were killed or injured. The community that was most 
seriously affected by the fire was the village of Metz, 
which was virtually destroyed. 


Climate 


Prepared by the Michigan Department of Agriculture, Climatology 
Division, East Lansing, Michigan. 

The climate in the county is highly varied because of 
topographical variations and the proximity to Lake 
Huron. The county has reporting stations in Onaway 
and Rogers City. The Rogers City data were not used 
for this survey because of frequent incompatible 
relocations. In addition to the data recorded at Onaway, 
however, data from adjacent Alpena County are given. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Onaway, at Phelps 
Collins Airport, and at Alpena in the period 1951 to 
1980. Table 2 shows probable dates of the first freeze 
in fall and the last freeze in spring. Table 3 provides 
data on length of the growing season. 

In winter the average temperature is 20.4 degrees F 
at Onaway, 20.1 degrees at Phelps Collins Airport, and 
21.8 degrees at Alpena. The average daily minimum 
temperature is 11.7 degrees at Onaway, 11.4 degrees 
at Phelps Collins Airport, and 14.8 degrees at Alpena. 
The lowest temperature on record is -35 degrees at 
Onaway, -37 degrees at Phelps Collins Airport, and -28 
degrees at Alpena. In summer the average daily 
maximum temperature is 78.8 degrees at Onaway, 77.2 
degrees at Phelps Collins Airport, and 74.1 degrees at 
Alpena. The highest recorded temperature is 106 
degrees at Onaway and Phelps Collins Airport and 104 
degrees at Alpena. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units.” During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (50 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is 30.98 inches at 
Onaway, 28.92 inches at Phelps Collins Airport, and 
27.60 inches at Alpena. Of these totals, 18.84 inches at 


Onaway, 17.86 inches at Phelps Collins Airport, and 
17.28 inches at Alpena usually fall in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in 
April through September is less than 15.5 inches at 
Onaway, 14.8 inches at Phelps Collins Airport, and 14.4 
inches at Alpena. The heaviest 1-day rainfall ever 
recorded was on September 3, 1937, when 6.00 inches 
fell at Onaway, 5.14 inches fell at Phelps Collins 
Airport, and 4.40 inches fell at Alpena. Thunderstorms 
occur on about 24 days each year. 

Average seasonal snowfall is 89.0 inches at Onaway, 
79.7 inches at Phelps Collins Airport, and 67.3 inches 
at Alpena. The greatest snow depth at any one time 
was 38 inches at Onaway, 30 inches at Phelps Collins 
Airport, and 30 inches at Alpena. On the average, 119 
days at Onaway, 106 days at Phelps Collins Airport, 
and 100 days at Alpena have at least 1 inch of snow on 
the ground. The number of such days varies greatly 
from year to year. 

At Phelps Collins Airport, the average relative 
humidity in midafternoon is about 61 percent. Humidity 
is higher at night, and the average at dawn is about 83 
percent. The sun shines 63 percent of the time possible 
in summer and 36 percent in winter. The prevailing wind 
is from the southwest. Average windspeed is highest, 
9.2 miles per hour, in April. Humidity, sunshine, and 
windspeed data are not available from the Onaway and 
Alpena stations. 


Physiography 


The survey area is part of a plain built up of variable 
thicknesses of glacial drift. This plain lies on an old, 
dissected preglacial limestone bedrock plateau. From 
Rogers City through the southeastern part of the county 
and from south of Black Lake east to the Ocqueoc 
River, the bedrock is close to the surface and outcrops 
are common. The flat and undulating areas of glacial 
material were formed as outwash plains, till plains, lake 
plains, and ground moraines. The hilly to steep areas, 
although largely morainic in origin, are associated in 
some areas with eskers, drumlins, sinkholes, postglacial 
beach escarpments, and bedrock escarpments. 

Variations in elevation are not extreme in the county. 
The average elevation of Lake Huron is about 580 feet 
above sea level, and the highest points in the county 
are at about 950 feet. These high points are in the 
townships of Moltke, South Allis, and South Case. The 
greatest local variations in relief occur between the 
Moltke highlands and the lake plain west of Rogers City 
and in the sinkholes that run from east to west across 
the southern tier of townships. 


Lakes and Streams 


Presque Isle County has approximately 72 miles of 
Lake Huron shoreline. There are about 89 inland lakes 
and reservoirs in the county, 13 of which are at least 
100 acres in size and 65 of which are at least 25 acres. 
Among the larger lakes are Grand Lake, Long Lake, 
and Black Lake with surface areas of over 2,000 acres 
each. Other large lakes include Lake Augusta, Lake 
Esau, Big Trout Lake, Lake Nettie, and the Tomahawk 
Creek Flooding, each with a surface area of more than 
250 acres. 

There are seven major rivers in Presque Isle County. 
The western part of the county is drained by the 
Rainey, Ocqueoc, and Black Mallard Rivers. The 
Rainey River flows northwest through Case, Allis, and 
North Allis Townships into Black Lake on the west 
county line. The Ocqueoc River flows north through 
Bismark, Case, and Ocqueoc Townships to Lake Huron 
at Hammond Bay. The Black Mallard River flows east 
through Bearinger Township and into Lake Huron. The 
Trout, Swan, and Little Trout Rivers drain the north- 
central part of the county. The Trout River originates in 
Belknap Township and flows through Rogers Township 
to Lake Huron. The Swan River flows through Belknap 
and Pulawski Townships and into Lake Huron. The 
Little Trout River flows from Posen through Pulawski 
Township to Lake Huron. The south-central part of the 
county is drained by the North Branch of the Thunder 
Bay River. This river flows southeast through Metz and 
Posen Townships into Alpena County. 

Canada and Tomahawk Creeks drain South Allis 
Township and flow into Cheboygan County's Black 
River at the west county line. Stony Creek flows from 
near Onaway through North Allis Township to Black 
Lake. Fox Creek flows out of the northern part of 
Bismark Township into the Little Ocqueoc River, 
through southwest Moltke Township, and into the 
Ocqueoc River in Ocqueoc Township. Schmit Creek 
drains the northwestern part of Rogers Township and 
flows into Lake Huron. Quinn Creek drains the eastern 
part of Bismark Township and flows to the North Branch 
of the Thunder Bay River through Metz Township. 
Monaghan Creek drains central Krakow Township and 
empties into Long Lake. Grand Lake outlet drains 
Grand Lake and the northern part of Krakow and 
Presque Isle Townships and empties into Lake Huron. 


Farming 


Carla Gregory, district conservationist, Soil Conservation Service, 
prepared this section. 

In 1959, about 31 percent of the county was used for 
agriculture. Presently about 88,000 acres, or 20 percent 
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of the county, is farmed. The majority of land removed 
from agriculture was woodland; between 1959 and 
1982, agriculture experienced a 59 percent decline in 
wooded areas. The number of farms in the county 
decreased by 48 percent between 1959 and 1982. 
Average farm size, however, increased by about 19 
percent during the same period to 263 acres. 

About 55,300 acres in Presque Isle County is used 
for the production of crops. Pasture and idle grassland 
account for another 24,000 acres. The major crops 
grown are potatoes, dry beans, corn, small grains, and 
hay (5). Roughly 5,000 acres each of potatoes, dry 
beans, and corn is produced (5). Presque Isle County is 
the third largest producer of potatoes in Michigan. It is 
also an important producer of certified seed. 

Irrigation has increased dramatically in the county. 
Since 1964, when only 162 acres was irrigated, center 
pivot and traveling sprinkler systems have been 
installed on about 5,100 acres. Potatoes are grown on 
most of the irrigated acreage. 

In addition to crops, milk cows and beef cattle are 
raised in the county. Livestock and related uses 
account for about 32 percent of the agricultural land. 
Specialty crops, such as strawberries and raspberries, 
are grown on a few small farms. 

Agricultural areas are located away from Lake Huron 
and the many inland lakes, in areas dominated by well 
drained to somewhat poorly drained, sandy, loamy, and 
silty soils. Posen Township contains the highest 
percentage of cropland, 96 percent, followed by 
Belknap, Pulawski, Moltke, North Case, Allis, North 
Allis, Metz, and Ocqueoc Townships. 

In 1949, the Presque Isle Scil Conservation District 
was formed to assist landowners in the prevention of 
erosion and water pollution and to help in the planning 
of resource management systems. 


Industry and Transportation Facilities 


Carla Gregory, district conservationist, Soil Conservation Service, 
prepared this section. 

The primary industry in the county is the limestone 
mining at USX Calcite quarry (the world's largest) and 
at Presque Isle Corporation's Stoneport quarry. The 
land holdings of these two companies comprise 5 
percent of the county. The land is along Lake Huron 
from Rogers City to the south end of Grand Lake. 

Another 5 percent of the land in the county is owned 
by Abitibi-Price Corporation and is used to supply pulp 
for the plant in Alpena. Some 20 small forest product 
industries, including small logging companies, sawmills, 
pallet- and fence-making firms, and cedar post 
producers, are scattered throughout the county. 

Plastics manufacturing is another important industry 
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in the county. Rogers City Industries, a division of 
Cadillac Products, operates a plastics factory just 
outside Rogers City. 

Oil and gas exploration and production have grown 
tremendously since the first well was drilled in the 
1950's. More than 300 wells have been drilled, about 40 
of which represent actual discoveries of oil, gas, or 
both. In 1984, a 32-mile natural gas pipeline was built 
across the county from the southwest corner to near 
Lake Huron east of Rogers City. This pipeline connects 
gas-producing wells with a Michigan Consolidated Gas 
refining plant in Kalkaska. In 1986, 26 wells were drilled 
and 6 discoveries made, making Presque Isle County 
the state's leader in oil discoveries. 

Four major highways link Presque Isle County to 
other areas. These include U.S. Highway 23, which 
extends from Mackinac City south along Lake Huron to 
Standish; Michigan Highway 68, from Alanson to 
Rogers City; Michigan Highway 65, from north of Posen 
to Au Gres; and Michigan Highway 33, from Onaway to 
Alger. The roads are all two-lane, undivided highways. 
There are 52 miles of rail lines in the county, serving all 
six major communities. Airports are located in Rogers 
City and Onaway; they accommodate only general 
aviation. Two commercial shipping ports are in Presque 
Isle County. Located at the Calcite and Stoneport 
quarries, they are used exclusively for the shipment of 
limestone. Small boat harbors located at Rogers City 
and Hammond Bay serve as ports or harbors of refuge 
for recreational boaters. A third small boat harbor is 
planned for Presque Isle Harbor. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, landforms, relief, 
climate, and natural vegetation of the area. Each kind of 
Soil is associated with a particular kind of landscape or 
with a segment of the landscape. By observing the soils 


in the survey area and relating their position to specific 
segments of the landscape, a soil scientist develops a 
concept, or model, of how the soils were formed. Thus, 
during mapping, this model enables the soil scientist to 
predict with a considerable degree of accuracy the kind 
of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 
field experience of specialists. For example, data on 
crop yields under defined levels of management are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 


soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 


Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

Some of the boundaries of the general soil map of 
Presque Isle County do not match those of the maps of 
adjacent counties, and some of the soil names and 
descriptions do not fully agree. Differences are the 
result of improvements in the classification of soils, 
particularly modifications or refinements in soil series 
concepts, and variations in the intensity of mapping or 
in the extent of the soils within the survey areas. 


Soil Descriptions 
1. Hessel-Detour-Brevort Association 


Nearly level and very gently sloping, poorly drained and 
somewhat poorly drained, loamy and sandy soils on 
glacial lake benches, ground moraines, and outwash 
plains 


The slope of the major soils in this association 
ranges from 0 to 3 percent. The Hessel and Brevort 
soils are on broad, nearly level plains and in 
depressions and drainageways. The Detour soils are in 
the slightly higher landscape positions and on low rises. 

This association makes up about 13 percent of the 
county. It is about 40 percent Hessel soils, 20 percent 


Detour soils, 15 percent Brevort soils, and 25 percent 
soils of minor extent. 

The Hessel soils are poorly drained. Typically, they 
have a surface layer of black mucky flaggy loam about 
6 inches thick: The subsoil is light olive brown, mottled, 
friable flaggy loam about 10 inches thick. The upper 
part of the substratum is brown, mottled flaggy loam. 
The lower part to a depth of about 60 inches is grayish 
brown gravelly sandy loam. Limestone bedrock is at a 
depth of about 50 inches. 

The Detour soils are somewhat poorly drained. 
Typically, they have a surface layer of very dark grayish 
brown flaggy loam about 5 inches thick. The subsoil is 
about 21 inches thick. It is mottled. The upper part is 
brown and yellowish brown, friable flaggy very fine 
sandy loam. The lower part is brown, friable flaggy 
sandy loam. The substratum to a depth of about 60 
inches is dark grayish brown flaggy sandy loam. 

The Brevort soils are poorly drained. Typically, they 
have a surface layer of black mucky loamy sand about 
6 inches thick. The upper part of the substratum is 
grayish brown, light olive brown, and light brownish 
gray, mottled loamy sand. The lower part to a depth of 
about 60 inches is grayish brown sandy loam and loam. 

Minor in this association are the excessively drained 
Alpena soils; the well drained Kiva, Summerville, and 
Cunard soils; the somewhat poorly drained Esau soils; 
and the very poorly drained Cathro soils. Alpena and 
Kiva soils are gravelly. They are on uplands and old 
beach ridges. Esau soils are in swales. Summerville 
and Cunard soils are on uplands. They are underlain by 
limestone bedrock. Cathro soils are on the lowest part 
of the landscape. 

Most areas of this association are used as woodland. 
Some of the acreage is used as pasture or cropland or 
is idle land. The equipment limitation, seedling mortality, 
and the windthrow hazard are the major management 
concerns in the wooded areas. 

The soils in this association are generally unsuited to 
cropland and pasture, but drained areas of the Detour 
soils are moderately well suited to pasture. Wetness 
and stoniness are the major management concerns. 


The soils in this association are unsuited or poorly 
suited to building site development and septic tank 
absorption fields. Ponding is a severe hazard on the 
Hessel and Brevort soils. Excess water and slow 
permeability in the Detour soils are management 
concerns. 


2. East Lake-Deer Park Association 


Nearly level to very steep, somewhat excessively drained 
and excessively drained, sandy soils on outwash plains, 
eskers, beach ridges, and sand dunes 


The slope of the major soils in this association 
ranges from 0 to 45 percent. The East Lake soils are on 
broad, nearly level upland plains and side slopes. The 
Deer Park soils are on gently rolling beach ridges and 
steep sand dunes. 

This association makes up about 4 percent of the 
county. It is about 45 percent East Lake soils, 30 
percent Deer Park soils, and 25 percent soils of minor 
extent. 

The East Lake soils are somewhat excessively 
drained. Typically, they have a surface layer of very 
dark grayish brown sand about 2 inches thick. The 
subsurface layer is brown sand about 7 inches thick. 
The subsoil is about 27 inches thick. The upper part is 
dark brown, very friable loamy sand. The next part is 
strong brown, loose sand. The lower part is brownish 
yellow, loose sand. The substratum to a depth of about 
60 inches is pale brown, stratified sand ànd gravel. 

The Deer Park soils are excessively drained. 
Typically, they have a surface layer of black sand about 
2 inches thick. The subsurface layer is pale brown sand 
about 6 inches thick. The subsoil is yellowish brown, 
loose sand about 20 inches thick. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Minor in this association are the Eastport, Au Gres, 
Croswell, Roscommon, and Tawas soils. The 
excessively drained Eastport soils are in landscape 
positions similar to those of the major soils. The 
somewhat poorly drained Au Gres soils are on low 
plains and in depressions between beach ridges. The 
moderately well drained Croswell soils are on the 
slightly lower piains and in slight depressions between 
beach ridges. The poorly drained Roscommon and very 
poorly drained Tawas soils are in depressions and 
along drainageways. 

Most areas of this association are used as woodland. 
Some of the acreage is used for building site 
development or recreational development or is idle land. 
The equipment limitation and seedling mortality are the 
major management concerns in the wooded areas. 

The soils in this association are poorly suited or 
generally unsuited to cropland and pasture. 


Soil Survey 


Droughtiness and soil blowing are major management 
concerns. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or generally 
unsuited to building site development and septic tank 
absorption fields, depending on the slope. A poor 
filtering capacity and the slope are the major 
management concerns. 


3. Summerville-Alpena-Quarries Association 


Quarries and nearly level to rolling, well drained and 
excessively drained, loamy soils on till plains, bedrock 
benches, beach ridges, and eskers 


The slope of the major soils in this association 
ranges from 0 to 18 percent. The Summerville soils are 
on nearly level to rolling plains, on benches, and along 
bedrock escarpments. The Alpena soils are on beach 
ridges, on old glacial shoals near Lake Huron, and 
along abandoned beach terraces. 

This association makes up about 9 percent of the 
county. It is about 40 percent Summerville and similar 
soils, 20 percent Alpena and similar soils, 15 percent 
Quarries, and 25 percent soils of minor extent. 

The Summerville soils are well drained. Typically, 
they have a surface layer of dark reddish brown flaggy 
fine sandy loam about 4 inches thick. The subsurface 
layer is reddish gray flaggy fine sandy loam about 2 
inches thick. The subsoil is about 11 inches thick. The 
upper part is mixed reddish brown, firm flaggy clay loam 
and pinkish gray, friable flaggy fine sandy loam. The 
lower part is dark reddish brown, firm flaggy clay loam. 
Limestone bedrock is at a depth of about 17 inches. 

The Alpena soils are excessively drained. Typically, 
they have a surface layer of dark brown very gravelly 
sandy loam about 8 inches thick. The substratum to a 
depth of about 60 inches is brown and pale brown very 
gravelly sand. In some places the soils are underlain by 
limestone bedrock below a depth of 40 inches. 

The Quarries are large, deep excavations of exposed 
limestone bedrock. Limestone has been removed for 
commercial and industrial uses. 

Minor in this association are the Cunard, Bonduel, 
Detour, Ensign, Ruse, Hessel, and Cathro soils. The 
well drained Cunard soils are on uplands. The 
somewhat poorly drained Bonduel, Detour, and Ensign 
Soils are on low plains, in slight depressions, and in 
drainageways. The poorly drained Ruse and Hessel 
soils are on low plains, in depressions, and along 
drainageways. The very poorly drained, organic Cathro 
soils are in depressions and drainageways. 

Most areas of this association are used as woodland. 
Some of the acreage is used as pasture or cropland or 
is idle land. The soils in this association are generally 
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suited to woodland. The windthrow hazard, the 
equipment limitation, and seedling mortality are the 
major management concerns in the wooded areas. 

The soils in this association are unsuited, poorly 
suited, or moderately well suited to pasture and 
cropland. The depth to bedrock in the Summerville 
Soils, the droughtiness of the Alpena soils, and the 
content of coarse fragments in both soils are the major 
management concerns. 

The soils in this association are unsuited, poorly 
suited, or moderately well suited to building site 
development and septic tank absorption fields. A poor 
filtering capacity in both soils and the depth to bedrock 
in the Summerville soils are major management 
concerns. 


4. Rubicon-Cheboygan-Graycalm Association 


Nearly level to steep, excessively drained to well drained, 
sandy soils on moraines, drumlins, outwash plains, and 
till plains 

The slope of the major soils in this association 
ranges from 0 to 35 percent. These soils are on flats, 
knolls, ridges, hills, and rolling uplands. 

This association makes up about 17 percent of the 
county. It is about 30 percent Rubicon and similar soils, 
25 percent Cheboygan and similar soils, 20 percent 
Graycalm and similar soils, and 25 percent soils of 
minor extent. 

The Rubicon soils are excessively drained. Typically, 
they have a surface layer of black sand about 2 inches 
thick. The subsurface layer is brown sand about 4 
inches thick. The subsoil is brown, strong brown, and 
brownish yellow, very friable sand about 22 inches 
thick. The substratum to a depth of about 60 inches is 
very pale brown sand. 

The Cheboygan soils are well drained. Typically, they 
have a surface layer of black loamy sand about 5 
inches thick. The subsurface layer is pinkish gray loamy 
sand about 4 inches thick. The subsoil is about 19 
inches thick. The upper part is dark brown and strong 
brown, very friable loamy sand that has a few chunks of 
cemented material. The lower part is reddish brown, 
friable sandy loam and brown, friable loamy sand. The 
substratum to a depth of about 60 inches is light brown 
sandy loam. 

The Graycalm soils are somewhat excessively 
drained. Typically, they have a surface layer of very 
dark grayish brown sand about 3 inches thick. The 
upper part of the subsoil is brownish yellow and 
yellowish brown, very friable sand about 19 inches 
thick. The next part is light yellowish brown, very friable 
sand about 19 inches thick. The lower part to a depth of 
about 60 inches is light yellowish brown, very friable 


sand that has very thin bands of strong brown, very 
friable loamy sand. 

Minor in this association are the well drained 
Klacking and Ocqueoc soils; the somewhat excessively 
drained Kalkaska, Mancelona, and Melita soils; and the 
moderately well drained Croswell soils that have a 
loamy substratum. Mancelona, Kalkaska, and Klacking 
soils are in landscape positions similar to those of the 
Rubicon and Graycalm soils. Ocqueoc and Melita soils 
are in landscape positions similar to those of the 
Cheboygan soils. Croswell soils are on low flats and in 
slight depressions. 

The soils in this association are generally suited to 
woodland. Seedling mortality and the equipment 
limitation are the major management concerns. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
pasture and cropland. Droughtiness, soil blowing, and 
the slope are the main management concerns in areas 
of the Rubicon and Graycalm soils. The nearly level to 
gently rolling areas of Cheboygan soils are generally 
suited to cropland, but soil blowing is a hazard in the 
steeper areas. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
building site development and septic tank absorption 
fields. A poor filtering capacity is a major management 
concern in areas of the Rubicon and Graycalm soils. 
The slope is an additional concern in the steeper areas 
of the association. 


5. Emmet-Onaway-Omena Association 


Nearly level to hilly, well drained and moderately well 
drained, loamy soils on drumlins and ground moraines 


The slope of the major soils in this association 
ranges from 0 to 25 percent. These soils are on 
elongated or oval hills, ridges, and gently rolling plains. 

This association makes up about 12 percent of the 
county. It is about 30 percent Emmet and similar soils, 
25 percent Onaway soils, 25 percent Omena soils, and 
20 percent soils of minor extent (fig. 2). 

The Emmet soils are well drained and moderately 
well drained. Typically, they have a surface layer of 
dark brown sandy loam about 9 inches thick. The 
subsoil is about 24 inches thick. The upper part is 
reddish brown, friable sandy loam. The next part is 
brown, very friable loamy sand and strong brown, 
friable sandy loam. The lower part is reddish brown, 
firm sandy loam. The substratum to a depth of about 60 
inches is light reddish brown sandy loam. 

The Onaway soils are well drained and moderately 
well drained. Typically, they have a surface layer of 
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Figure 2.—Typical pattern of solls and parent material in the Emmet-Onaway-Omena association. 


very dark grayish brown fine sandy loam about 8 inches 
thick. The subsoil is about 20 inches thick. The upper 
part is dark brown, friable fine sandy loam. The next 
part is brown, friable fine sandy loam. The lower part is 
strong brown, firm clay loam. The substratum to a depth 
of about 60 inches is yellowish brown gravelly sandy 
loam. 

The Omena soils are well drained. Typically, they 
have a surface layer of dark brown fine sandy loam 
about 8 inches thick. The subsoil is sandy loam about 5 
inches thick. The upper part is strong brown and firm. 
The lower part is dark yellowish brown and friable. The 
substratum to a depth of about 60 inches is yellowish 
brown gravelly sandy loam. 

Minor in this association are the Hagensville, losco, 
Alstad, Bowers, Cheboygan, Krakow, and Hessel soils. 
The somewhat poorly drained Hagensville, losco, 
Alstad, and Bowers soils are between the drumlins and 
on foot slopes in the sloping to hilly areas. The well 
drained Cheboygan and Krakow soils are on knolls and 


ridges. The poorly drained Hessel soils are in swales 
and low areas. 

Most areas of this association are used as cropland 
or pasture. Some of the acreage is used as woodland 
or is idle land. 

The soils in this association are generally well suited 
to woodland, depending on the slope. The equipment 
limitation and the erosion hazard are the major 
management concerns. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
pasture and cropland, depending on the slope. Water 
erosion is a major management concern in the cropped 
areas. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
building site development and septic tank absorption 
fields, depending on the slope. The moderately well 
drained areas of Emmet and Onaway soils have 
additional limitations for septic tank absorption fields. 
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6. Krakow-Cunard Association 


Nearly level to rolling, well drained, loamy soils on 
ground moraines, drumlins, glacial lake benches, and 
terraces 


The slope of the major soils in this association 
ranges from 0 to 18 percent. The Krakow soils are on 
nearly level to rolling plains, knolls, and ridges. The 
Cunard soils are on knolls, ridges, and plains underlain 
by limestone bedrock. The Detour soils are in 
depressions, in drainageways, and on low flats. 

This association makes up 8 percent of the county. It 
is 55 percent Krakow and similar soils, 20 percent 
Cunard and similar soils, and 25 percent soils of minor 
extent. 

Typically, the Krakow soils have a surface layer of 
dark grayish brown flaggy fine sandy loam about 2 
inches thick. The subsurface layer is yellowish brown 
flaggy fine sandy loam about 9 inches thick. The subsoil 
is dark reddish brown, firm very tlaggy clay loam about 
5 inches thick. The substratum to a depth of about 60 
inches is dark brown and brown very flaggy loam. In 
places limestone bedrock is below a depth of 40 inches. 

Typically, the Cunard soils have a surface layer of 
very dark grayish brown fine sandy loam about 4 inches 
thick. The subsoil is about 20 inches thick. The upper 
part is pale brown and yellowish brown, friable sandy 
loam. The next part is yellowish brown and brown, 
friable sandy loam. The lower part is dark brown, friable 
loam. The substratum is pale brown fine sandy loam. 
Limestone bedrock is at a depth of about 25 inches. 

Minor in this association are the Hessel, Omena, 
Onaway, Cathro, and Hagensville soils. The poorly 
drained, flaggy Hessel soils are in swales, depressions, 
and drainageways. The well drained Omena and 
Onaway soils are in landscape positions similar to those 
of the Krakow soils. The very poorly drained Cathro 
soils are in depression and swales. The somewhat 
poorly drained Hagensville soils are in slight 
depressions and on flats. 

Most areas of this association are used as cropland 
or pasture. Some of the acreage is used as woodland 
or is idle land. 

The soils in this association are generally suited to 
woodland. The equipment limitation and the windthrow 
hazard are the major management concerns. 

The soils in this association are moderately well 
suited, poorly suited, or unsuited to cropland and 
pasture. Flagginess and the hazard of water erosion are 
the major management concerns. 

The soils in this association are moderately well 
suited or poorly suited to building site development. 
Flagginess and the slope are management concerns in 


11 


areas of the Krakow soils. The depth to bedrock and 
the slope are management concerns in areas of the 
Cunard soils. 


7. Moltke-Grace-Glawe Association 


Nearly level to undulating, well drained to poorly drained, 
loamy soils on lake plains, outwash plains, and deltas 


The slope of the major soils in this association 
ranges from 0 to 6 percent. The Moltke soils are on low 
flats, on stream terraces, and in slight depressions and 
drainageways. The Grace soils are on nearly level to 
undulating upland plains. The Glawe soils are in 
swales, depressions, and drainageways. 

This association makes up about 2 percent of the 
county. It is about 40 percent Moltke and similar soils, 
30 percent Grace and similar soils, 20 percent Glawe 
soils, and 10 percent soils of minor extent. 

The Moltke soils are somewhat poorly drained. 
Typically, they have a surface layer of dark brown very 
fine sandy loam about 4 inches thick. The subsurface 
layer is light brownish gray loamy very fine sand about 
5 inches thick. The subsoil is about 24 inches thick. It is 
mottled. The upper part is mixed pale brown loamy very 
fine sand and dark brown, firm very fine sandy ۰ 
The next part is brown, firm very fine sandy loam. The 
lower part is yellowish brown, friable very fine sandy 
loam. The substratum to a depth of about 60 inches is 
light yellowish brown, mottled, stratified very fine sandy 
loam and loamy very fine sand. 

The Grace soils are well drained and moderately well 
drained. Typically, they have a surface layer of very 
dark grayish brown very fine sandy loam about 9 inches 
thick. The subsoil is 27 inches thick. The upper part is 
dark yellowish brown, friable very fine sandy loam 
surrounded by pale brown loamy very fine sand. The 
next part is brown, friable very fine sandy loam. The 
lower part is brown and light yellowish brown, friable 
very fine sandy loam. The substratum to a depth of 
about 60 inches is light brown, stratified very fine sandy 
loam and loamy very fine sand. 

The Glawe soils are poorly drained. Typically, they 
have a surface layer of black mucky very fine sandy 
loam about 10 inches thick. The substratum extends to 
a depth of 60 inches or more. It is mottled. The upper 
part is gray loamy very fine sand. The next part is light 
brownish gray very fine sandy loam. The lower part is 
pale brown, stratified silt loam, very fine sandy loam, 
and loamy very fine sand. 

Minor in this association are the Ocqueoc, Bowers, 
Ingalls, and Burleigh soils and the Croswell soils that 
have a loamy substratum. The well drained Ocqueoc 
and moderately well drained Croswell soils are on 
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sandy knolls, rises, and low ridges. The somewhat 
poorly drained Bowers and Ingalls soils are in 
landscape positions similar to those of the Moltke soils. 
The poorly drained Burleigh soils are in landscape 
positions similar to those of the Glawe soils. 

Most areas of this association are used as cropland 
or pasture. Some of the acreage is used as woodland 
or is idle land. 

The soils in this association are generally suited to 
woodland. The equipment limitation and the windthrow 
hazard are the major management concerns. 

The soils in this association are well suited, 
moderately well suited, or poorly suited to cropland and 
pasture, depending on drainage. Excess water and the 
hazard of soil blowing are major management concerns. 
Water erosion is a hazard in the undulating areas of 
Grace soils. 

The soils in this association are moderately well 
suited, poorly suited, or unsuited to building site 
development and septic tank absorption fields, 
depending on drainage. Excess water and restricted 
permeability are the major management concerns. 


8. Cheboygan-Emmet-Onaway Association 


Nearly level to very hilly, weil drained and moderately 
well drained, sandy and loamy soils on drumlins, ground 
moraines, and till plains 


The slope of the major soils in this association 
ranges from 0 to 35 percent. These soils are on 
elongated or oval hills, ridges, and gently rolling plains. 

This association makes up 8 percent of the county. It 
is about 45 percent Cheboygan soils, 15 percent 
Emmet soils, 15 percent Onaway soils, and 25 percent 
soils of minor extent. 

The Cheboygan soils are well drained. Typically, they 
have a surface layer of black loamy sand about 5 
inches thick. The subsurface layer is pinkish gray loamy 
sand about 4 inches thick. The subsoil is about 19 
inches thick. The upper part is dark brown and strong 
brown, very friable loamy sand that has a few chunks of 
cemented material. The lower part is reddish brown, 
friable sandy loam and brown, friable loamy sand. The 
substratum to a depth of about 60 inches is light brown 
sandy loam. 

The Emmet soils are well drained and moderately 
well drained. Typically, they have a surface layer of 
dark brown sandy loam about 9 inches thick. The 
subsoil is about 24 inches thick. The upper part is 
reddish brown, friable sandy loam. The next part is 
brown, very friable loamy sand and strong brown, 
friable sandy loam. The lower part is reddish brown, 
firm sandy loam. The substratum to a depth of about 60 
inches is light reddish brown sandy loam. 
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The Onaway soils are well drained and moderately 
well drained. Typically, they have a surface layer of 
very dark grayish brown fine sandy loam about 8 inches 
thick. The subsoil is about 20 inches thick. The upper 
part is dark brown, friable fine sandy loam. The next 
part is brown, friable fine sandy loam. The lower part is 
strong brown, firm clay loam. The substratum to a depth 
of about 60 inches is yellowish brown gravelly sandy 
loam. 

Minor in this association are the Klacking, Omena, 
Graycalm, Kalkaska, losco, and Hagensville soils. The 
well drained Klacking and Omena soils are in landscape 
positions similar to those of the major soils. The 
somewhat excessively drained Graycalm and Kalkaska 
soils are on side slopes, hills, and ridges. The 
somewhat poorly drained losco and Hagensville soils 
are in depressions and drainageways. 

Most areas of this association are used as cropland 
or pasture. Some of the acreage is used as woodland 
or is idle land. Most of the nearly leve! to gently rolling 
areas are used as cropland. The rolling or hilly areas 
are used mainly as pasture or are wooded. 

The soils in this association are generally suited to 
woodland, depending on the slope. The erosion hazard 
and the equipment limitation are the major management 
concerns. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
cropland and pasture, depending on the slope. Water 
erosion is a major hazard in the cropped areas. Wind 
erosion is a hazard in areas of the Cheboygan soils. 

The soils in this association are well suited, 
moderately well suited, poorly suited, or unsuited to 
building site development and septic tank absorption 
fields, depending on the slope. Restricted permeability 
is a limitation in areas of the Onaway soils. Excess 
water is a management concern if the moderately well 
drained areas of the association are used as sites for 
septic tank absorption fields. 


9. Croswell-Pinconning-Hettinger Association 


Nearly level and gently undulating, moderately well 
drained and poorly drained, sandy and loamy soils on 
lake plains, outwash plains, beach riages, and terraces 


The slope of the major soils in this association 
ranges from O to 3 percent. The Pinconning and 
Hettinger soils are on broad, flat plains, in swales, and 
in drainageways. The Croswell soils are on slight rises, 
knolls, and the slightly higher flats. 

This association makes up 13 percent of the county. 
It is about 35 percent Croswell and similar soils, 20 
percent Pinconning and similar soils, 20 percent 
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Hettinger and similar soils, and 25 percent soils of 
minor extent. 

The Croswell soils are moderately well drained. 
Typically, they have about 1 inch of partially 
decomposed forest litter on the surface. The surface 
layer is very dark grayish brown sand about 4 inches 
thick. The subsurface layer is grayish brown sand about 
6 inches thick. The subsoil is very friable sand about 23 
inches thick. The upper part is strong brown, the next 
part is yellowish brown and mottled, and the lower part 
is brownish yellow and mottled. The substratum to a 
depth of about 60 inches is light yellowish brown, 
mottled sand. 

The Pinconning soils are poorly drained. Typically, 
they have a surface layer of black mucky sand about 8 
inches thick. The upper part of the substratum is 
grayish brown, brown, and dark grayish brown, mottled 
sand. The lower part to a depth of about 60 inches is 
brown, mottled silty clay loam. 

The Hettinger soils are poorly drained. Typically, they 
have a surface layer of very dark gray loam about 7 
inches thick. The subsoil is about 19 inches thick. It is 
mottled. The upper part is grayish brown, firm silty clay 
loam. The lower part is light brownish gray, firm silt 
loam. The substratum to a depth of about 60 inches is 
light brown, stratified silt loam, silty clay loam, and very 
fine sandy loam. 

Minor in this association are the well drained 
Menominee and Wallace soils, the somewhat poorly 
drained Bowers and Allendale soils, the moderately well 
drained Croswell soils that have a loamy substratum, 
and the somewhat poorly drained Au Gres soils that 
have a loamy substratum. Menominee soils are on 
uplands. Wallace soils are on ridges. The Croswell soils 
that have a loamy substratum are on rises and low 
ridges. Bowers, Allendale, and Au Gres soils are in 
landscape positions between those of the Croswell soils 
and the Hettinger or Pinconning soils. 

Most areas of this association are used as woodland. 
Some of the acreage is used as cropland or pasture or 
is idle land. 

The soils in this association are generally suited to 
woodland. The equipment limitation and the windthrow 
hazard are the: major management concerns. Seedling 
mortality is an additional concern in areas of the 
Pinconning and Hettinger soils. 

The soils in this association are moderately well 
suited or poorly suited to cropland and pasture, 
depending on drainage. Excess water and the hazard of 
Soil blowing are management concerns in areas of the 
Pinconning and Croswell soils. Excess water is the 
major management concern in areas of the Hettinger 
soils. 
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The soils in this association are poorly suited or 
unsuited to building site development and septic tank 
absorption fields. Excess water and restricted 
permeability are the major management concerns. 


10. Au Gres-Roscommon Association 


Nearly level and very gently sloping, somewhat poorly 
drained and poorly drained, sandy soils on outwash 
plains, lake plains, and till plains 


The slope of the major soils in this association 
ranges from 0 to 3 percent. The Au Gres soils are on 
flats, slight rises, and low knolls. The Roscommon soils 
are in swales, on low flats, and in depressions and 
drainageways. 

This association makes up 5 percent of the county. It 
is about 40 percent Au Gres soils, 40 percent 
Roscommon soils, and 20 percent soils of minor extent. 

The Au Gres soils are somewhat poorly drained. 
Typically, they have a surface layer of light brownish 
gray sand about 4 inches thick under a black mat of 
partially decomposed forest litter. The subsoil is about 
26 inches thick. It is mottled. The upper part is dark 
reddish brown, very friable loamy sand. The lower part 
is yellowish brown, loose sand. The substratum to a 
depth of about 60 inches is yellowish brown sand. 

The Roscommon soils are poorly drained. Typically, 
they have a surface layer of black muck about 4 inches 
thick. The substratum to a depth of about 60 inches is 
dark grayish brown, brown, and pale brown, mottled 
sand. 

Minor in this association are the excessively drained 
Rubicon soils; the moderately well drained Croswell 
soils; the very poorly drained, organic Tawas and 
Dawson soils; and the poorly drained Evart soils. 
Rubicon soils are on ridges and uplands. Croswell soils 
are slightly higher on the landscape than the Au Gres 
soils. Tawas and Dawson soils are in depressions and 
swales. Evart soils are along streams and rivers. 

Most areas of this association are used as woodland. 
Some of the acreage is used for wildlife habitat or 
recreational areas or is idle land. 

The soils in this association are generally well suited 
to woodland. The equipment limitation, seedling 
mortality, and the windthrow hazard are major 
management concerns. 

The soils in this association are poorly suited to 
cropland and pasture. Droughtiness and the hazard of 
soil blowing are major management concerns if these 
Soils are used as cropland or pasture. Wetness is an 
additional management concern in areas that are not 
adequately drained. 

The soils in this association are poorly suited or 
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unsuited to building site development and septic tank 
absorption fields. Excess water and a poor filtering 
capacity are the major management concerns. 


11. Cathro-Lupton-Tawas Association 


Nearly level, very poorly drained, mucky soils on lake 
plains, outwash plains, till plains, and moraines 


The slope of the major soils in this association 
ranges from 0 to 2 percent. These soils are in 
depressions, drainageways, bogs, and swamps. 

This association makes up 9 percent of the county. It 
is about 35 percent Cathro soils, 30 percent Lupton 
soils, 25 percent Tawas soils, and 10 percent soils of 
minor extent. 

Typically, the Cathro soils have a surface layer of 
black muck about 6 inches thick. The next 28 inches is 
very dark brown and black muck. The substratum to a 
depth of about 60 inches is grayish brown silty clay 
loam. 

Typically, the Lupton soils have a surface layer of 
black muck about 5 inches thick. Below this to a depth 
of about 60 inches is black, very dark brown, and very 
dark grayish brown muck. 

Typically, the Tawas soils have a surface layer of 
black muck about 8 inches thick. The next 10 inches 
also is black muck. The substratum to a depth of about 
60 inches is sand. It is pale brown in the upper part and 
dark reddish brown in the lower part. 

Minor in this association are the poorly drained 
Pinconning and Roscommon soils in the slightly higher 
landscape positions and the somewhat poorly drained 
Au Gres and Bowers soils on low knolls, ridges, and 
nearly level uplands. In some areas the Au Gres soils 
have a loamy substratum. 

Most areas of this association are used as woodland. 
A small acreage is used as pasture or is idle land. The 
equipment limitation, seedling mortality, and the 
windthrow hazard are the major management concerns 
in the wooded areas. 

The soils in this association are unsuited to cropland 
and pasture and to building site development and septic 
tank absorption fields. 


Broad Land Use Considerations 


The soils of Presque Isle County vary widely in 
texture, drainage, and slope. The general soil map is 
helpful in identifying broad areas that can be developed 
for residential, agricultural, recreational, and other uses. 
It cannot be used, however, in the selection of sites for 
specific structures or specific crops. 


Soils that are severely limited as sites for residential 
and other urban developments are extensive in the 
survey area. The soils in associations 1, 9, and 10 and 
in most areas of association 11 are severely limited for 
these uses because they have a seasonal high water 
table. The soils in the rolling to steep areas of 
associations 2, 4, 5, and 8 are severely limited because 
of the slope. The soils in associations 3 and 6 are 
severely limited because of the depth to bedrock. 

Soils that are suited to urban development include 
those in the less sloping areas of associations 5 and 8, 
the well drained areas of association 7, and the areas 
of associations 3 and 6 that are deep over bedrock. 
Most of these soils, however, are either prime farmland 
or farmland of local importance. This fact should not be 
overlooked when broad land use decisions are made. 

Soils in the gently sloping or level areas of 
associations 5 and 8 and the well drained and 
moderately well drained areas of association 7 are well 
suited to general farming. Krakow soils in association 6 
are well suited to general farming if the flagginess is 
overcome. Moltke and Glawe soils in association 7 are 
well suited to farming if the wetness is overcome. 

The soils in the county range from well suited to 
poorly suited to woodland. Northern hardwoods, such 
as sugar maple, beech, yellow birch, and ash, are in 
associations 5 and 8 and parts of associations 4, 6, and 
7. Aspen and pine forests are in associations 2 and 4. 
Balsam, cedar, aspen, and spruce are in associations 1, 
3, 9, and 10 and parts of association 6. The organic 
soils in association 11 generally have forests of cedar, 
balsam, and spruce. Some aspen, white birch, red 
maple, and tamarack are in areas where the soils are 
more acid. Areas near Lake Huron and Black Lake 
have forests of white birch, balsam, striped maple, and 
cedar, and some support northern hardwoods. 

The soils in associations 2 and 4 are suited to 
recreational development. Most of these soils are along 
Lake Huron and the many inland lakes and have been 
developed for use as residential areas or summer 
homes and cottages. Hunting camps are in many areas 
of marginal land throughout the county. Deer, bear, 
rabbits, grouse, and squirrel are a few of the many 
game species hunted for food and recreation. The slope 
is a limitation for many recreational uses in some areas 
in the uplands. 

Many of the soils in the survey area are suited to 
habitat for wetland wildlife. The organic soils and the 
poorly drained minera! soils provide habitat for many 
species, such as ducks, beaver, and muskrat. They also 
are well suited to use as nature study areas. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and Management of the Soils." 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of 
such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Onaway fine sandy loam, 2 
to 6 percent slopes, is a phase of the Onaway series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one 
or more soils and a miscellaneous area, in such an 
intricate pattern or in such small areas that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Au Gres-Roscommon complex, 0 to 3 percent slopes, is 
an example. 

An undifferentiated group is made up of two or more 
Soils that could be mapped individually but are mapped 


as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made up of all of them. Aquents and Histosols, 
ponded, is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. The map unit Beaches is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too small to be shown are identified by a 
special symbol on the soil maps. 

Some of the boundaries on the detailed soil maps of 
Presque Isle County do not match those on the soil 
maps of adjacent counties, and some of the soil names 
and descriptions do not fully agree. Differences are the 
result of modifications or refinements in soil series 
concepts and variations in the intensity of mapping or in 
the extent of the soils in the survey areas. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables") give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The 
"Glossary" defines many of the terms used in 
describing the soils. 


Soil Descriptions 


2—Lupton muck. This very deep, nearly level, very 
poorly drained soil is in depressions, in drainageways, 
and on low flats. It is subject to ponding. Individual 
areas are irregular in shape and range from 3 to 1,000 
acres in size. 

Typically, the surface layer is black muck about 5 


16 


inches thick. The rest of the soil to a depth of 60 5 
is black, very dark brown, and very dark grayish brown 
muck. 

Included with this soil in mapping are small areas of 
the very poorly drained Tawas and Cathro soils. Tawas 
soils are underlain by sand within a depth of 51 inches. 
Cathro soils are underlain by loamy material within a 
depth of 51 inches. Both soils are in landscape 
positions similar to those of the Lupton soil. They make 
up 5 to 15 percent of the map unit. 

Permeability is moderately slow to moderately rapid 
in the Lupton soil. The available water capacity is high. 
Surface runoff is very slow or ponded. The seasonal 
high water table is near or above the surface from early 
fall through spring and during other extremely wet 
periods. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of low strength, ordinary crawler tractors and rubber- 
tired skidders generally cannot be used on this soil. 
Special harvesting equipment is needed. The equipment 
can be used during periods in winter when access 
roads are frozen. Because of the wetness, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are harvested, plant competition can be 
expected to prevent or delay natural regeneration 
unless precautionary measures are applied. Because of 
the wetness, seedling mortality, and plant competition, 
trees are generally not planted on this soil. 

Because of subsidence, ponding, and low strength, 
this soil is unsuited to building site development. 

The land capability classification is Viw; the 
woodland ordination symbol is 2W; the Michigan soil 
management group is Mc. 


3—Tawas muck. This very deep, nearly level, very 
poorly drained soil is in depressions, on low flats, and in 
drainageways. It is subject to ponding. Individual areas 
are irregular in shape or long and narrow and range 
from 5 to 200 acres in size. 

Typically, the surface layer is black muck about 8 
inches thick. The next 10 inches also is black muck. 
The substratum to a depth of 60 inches is sand. It is 
pale brown in the upper part and dark reddish brown in 
the lower part. In places the substratum has strata of 
loamy sand, loamy fine sand, or finer textured material. 

Included with this soil in mapping are small areas of 
Roscommon and Lupton soils. Roscommon soils are 
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poorly drained. They have organic layers less than 6 
inches thick. Lupton soils are very poorly drained. They 
have organic layers 51 or more inches thick. Both soils 
are in landscape positions similar to those of the Tawas 
soil. They make up 5 to 10 percent of the map unit. 

Permeability is moderately slow to moderately rapid 
in the mucky layers of the Tawas soil and rapid in the 
underlying sand. The available water capacity is high. 
Surface runoff is very slow or ponded. The seasonal 
high water table is near or above the surface from fall 
through spring. 

Because of the wetness and the hazard of frost, this 
Soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of low strength, ordinary crawler tractors and rubber- 
tired skidders generally cannot be used on this soil. 
Special harvesting equipment is needed. The equipment 
can be used during periods in winter when access 
roads are frozen. Because of the wetness, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are harvested, plant competition can be 
expected to prevent or delay natural regeneration 
unless precautionary measures are applied. Because of 
the wetness, severe seedling mortality, and plant 
competition, trees are not planted on this soil. 

Because of subsidence, ponding, and low strength, 
this soil is unsuited to building site development. 

The land capability classification is Vlw; the 
woodland ordination symbol is 5W; the Michigan soil 
management group is M/4c. 


4B—Klacking sand, 0 to 6 percent slopes. This 
very deep, nearly level to gently sloping, well drained 
soil is on uplands. Individual areas are irregular in 
shape and range from 3 to 100 acres in size. 

Typically, the surface layer is very dark gray sand 
about 2 inches thick. The subsurface layer is light 
brownish gray sand about 3 inches thick. The upper 
part of the subsoil is yellowish brown, very friable sand 
about 13 inches thick. The next part is about 26 inches 
of very pale brown, very friable fine sand and very pale 
brown, friable loamy fine sand that has bands of brown 
fine sandy loam. The lower part of the subsoil is dark 
brown, friable fine sandy loam about 4 inches thick. The 
substratum to a depth of 60 inches is pale brown, loose 
sand. 

included with this soil in mapping are small areas of 
the Croswell soils that have a loamy substratum and 
small areas of Graycalm and Cheboygan soils. Croswell 
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Figure 3.—A farmed area of Klacking sand, 0 to 6 percent slopes. Onaway fine sandy loam, 12 to 18 percent slopes, is on the drumlin in the 


background. 


Soils are moderately well drained and are in low 
depressions. Graycalm soils are somewhat excessively 
drained. They have fewer bands in the subsoil than the 
Klacking soil. Cheboygan soils are well drained. They 
have a loamy substratum. Graycalm and Cheboygan 
soils are in landscape positions similar to those of the 
Klacking soil. Included soils make up 1 to 10 percent of 
the map unit. 

Permeability is moderately rapid in the Klacking soil. 
The available water capacity is low. Surface runoff is 
very slow. 

Most areas are used as woodland. A few are used as 
cropland (fig. 3). 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is fairly well suited to cropland and pasture. 
Soil blowing is a hazard in the areas used as cropland. 
Droughtiness also is a management concern. 
Conservation tillage, windbreaks, incorporation of crop 


residue into the soil, and cover crops help to control soil 
blowing and conserve moisture. 

This soil is well suited to building site development 
and septic tank absorption fields. 

The land capability classification is Ills; the woodland 
ordination symbol is 6S; the Michigan soil management 
group is 4a. 


4C—Klacking sand, 6 to 12 percent slopes. This 
very deep, gently rolling, well drained soil is on knolls, 
ridges, and side slopes. Individual areas are irregular in 
shape and range from 7 to 100 acres in size. 

Typically, the surface layer is very dark gray sand 
about 2 inches thick. The subsurface layer is light 
brownish sand about 3 inches thick. The upper part of 
the subsoil is yellowish brown, very friable sand about 
13 inches thick. The next 26 inches is very pale brown, 
very friable fine sand and very pale brown, friable loamy 
fine sand that has bands of brown fine sandy loam. The 
lower part of the subsoil is dark brown, friable fine 
sandy loam about 4 inches thick. The substratum to a 
depth of 60 inches is pale brown, loose sand. 

Included with this soil in mapping are small areas of 
Rubicon, Graycalm, and Cheboygan soils. Rubicon soils 
are excessively drained. They are sandy throughout. 
Graycalm soils are somewhat excessively drained. They 
have fewer bands in the subsoil than the Klacking soil. 
Cheboygan soils are well drained. They have a loamy 


18 


substratum. All of the included soils are in landscape 
positions similar to those of the Klacking soil. They 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the Klacking soil. 
The available water capacity is low. Surface runoff is 
slow. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. Landings can be established in small nearly 
level areas, if any are available. Because of 
droughtiness, seedling mortality can be as high as 25 to 
50 percent. Planting seedlings that can withstand 
droughty conditions and planting when the soil is moist 
can reduce the seedling mortality rate. 

This soil is fairly well suited to cropland and pasture. 
Water erosion and soil blowing are hazards in the areas 
used as cropland. Droughtiness also is a management 
concern. Crop rotations that include grasses or 
legumes, stripcropping, and grassed waterways can be 
effective in controlling water erosion. Conservation 
tillage, windbreaks, incorporation of crop residue into 
the soil, and cover crops help to control soil blowing 
and conserve moisture. 

This soil is fairly well suited to building site 
development. Buildings should be designed so that they 
conform to the natural slope of the land. Land shaping 
may be necessary in some areas. The soil is only 
moderately well suited to septic tank absorption fields 
because of the slope. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption fields function properly. 

The land capability classification is llle; the woodland 
ordination symbol is 6S; the Michigan soil management 
group is 4a. 


5B—Rubicon sand, 0 to 8 percent slopes. This very 
deep, nearly level to gently rolling, excessively drained 
soil is on uplands. Individual areas are irregular in 
shape and range from 3 to several hundred acres in 
size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is brown sand about 
4 inches thick. The subsoil is brown, strong brown, and 
brownish yellow, very friable sand about 22 inches 
thick. The substratum to a depth of 60 inches is very 
pale brown sand. In places the upper part of the subsoil 
is weakly cemented. In some areas strata of gravelly 
sand are below a depth of 40 inches. 
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Included with this soil in mapping are small areas of 
Grayling, Croswell, and Au Gres soils. Grayling soils 
have a subsoil that is lighter colored than that of the 
Rubicon soil. They are in landscape positions similar to 
those of the Rubicon soil. Croswell soils are moderately 
well drained and are in low depressions. Au Gres soils 
are somewhat poorly drained and are in low 
depressions and drainageways. Included soils make up 
5 to 10 percent of the map unit. 

Permeability is rapid in the Rubicon soil. The 
available water capacity is low. Surface runoff is very 
slow. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is generally unsuited to cropland and 
pasture because of droughtiness and soil blowing. 1f 
good management is applied, however, some crops can 
be grown. The best suited crops are those that are 
tolerant of drought. The supply of available moisture is 
not adequate for other crops. A system of conservation 
tillage that leaves crop residue on the surface is 
effective in conserving moisture and controlling soil 
blowing. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of a poor filtering capacity. It readily absorbs but does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of ground water. 

The land capability classification is Vis; the woodland 
ordination symbol is 4S; the Michigan soil management 
group is 5.3a. 


5C—Rubicon sand, 8 to 15 percent slopes. This 
very deep, gently rolling or rolling, excessively drained 
Soil is on ridges, knolls, and side slopes. Individual 
areas are irregular in shape and range from about 3 to 
nearly 100 acres in size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is brown sand about 
4 inches thick. The subsoil is brown, strong brown, and 
brownish yellow, very friable sand about 22 inches 
thick. The substratum to a depth of 60 inches is very 
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pale brown sand. In places the upper part of the subsoil 
is weakly cemented. In some areas strata of gravelly 
sand are below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Graycalm soils. 
These soils have thin bands of loamy sand in the 
subsoil. They are in landscape positions similar to those 
of the Rubicon soil. They make up 1 to 15 percent of 
the map unit. 

Permeability is rapid in the Rubicon soil. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is generally unsuited to cropland because of 
droughtiness and soil blowing. If good management is 
applied, however, some crops can be grown. The best 
suited crops are those that are tolerant of drought. The 
supply of available moisture is not adequate for other 
crops. A system of conservation tillage that leaves crop 
residue on the surface is effective in conserving 
moisture and controlling soil blowing. 

This soil is only moderately well suited to building 
Site development because of the slope. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping and leveling may be 
necessary in some areas. The soil is poorly suited to 
Septic tank absorption fields because of poor filtering 
capacity. it readily absorbs but does not adequately 
filter the effluent. The poor filtering capacity can result 
in the pollution of ground water. 

The land capability classification is Vis; the woodland 
ordination symbol is 4S; the Michigan soil management 
group is 5.3a. 


5E—Rubicon sand, 15 to 35 percent slopes. This 
very deep, rolling to steep, excessively drained soil is 
on hills, ridges, and side slopes. Individual areas are 
irregular in shape and range from 3 10 80 acres in size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is brown sand about 
4 inches thick. The subsoil is brown, strong brown, and 
brownish yellow, very friable sand about 22 inches 
thick. The substratum to a depth of 60 inches is very 
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pale brown sand. In places the upper part of the subsoil 
is weakly cemented. In some areas strata of gravelly 
sand are below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Graycalm soils. 
These soils have thin bands of loamy sand in the 
subsoil. They are in landscape positions similar to those 
of the Rubicon soil. They make up 5 to 15 percent of 
the map unit. 

Permeability is rapid in the Rubicon soil. The 
available water capacity is low. Surface runoff is 
medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the erosion hazard, the 
equipment limitation, and seedling mortality. The slope 
limits the selection of sites for logging roads and 
landings. Erosion can result from the concentration of 
runoff on logging roads, on skid roads, in the tracks of 
wheeled equipment, and on landings. Removing water 
with water bars, out-sloping or in-sloping road surfaces, 
culverts, and drop structures and seeding roads and 
trails after the trees are logged help to prevent 
excessive soil loss. Loose sand and the slope can 
interfere with the traction of wheeled equipment. As a 
result, logging roads should be built on the contour or 
on the gentler slopes. Because of droughtiness, 
seedling losses can be as high as 25 to 50 percent, 
especially on southern exposures. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. The slope can hinder the use of planting 
equipment. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the slope. 
Overcoming this limitation is difficult. A poor filtering 
capacity is an additional limitation on sites for septic 
tank absorption fields. 

The land capability classification is ۷۱۱۵: the 
woodland ordination symbol is 4R; the Michigan soil 
management group is 5.3a. 


6B—Alpena very gravelly sandy loam, 0 to 8 
percent slopes. This very deep, nearly level to gently 
rolling, excessively drained soil is on low narrow ridges 
and broad flats. Individual areas are irregular in shape 
or long and narrow and range from 3 to more than 150 
acres in size. 

Typically, the surface layer is dark brown very 
gravelly sandy loam about 8 inches thick. The 
Substratum to a depth of 60 inches is brown and pale 
brown very gravelly sand. In some places the surface 
layer is loamy sand. In other places it is cobbly or 
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stony. In some areas limestone channers are 
throughout the profile. 

Included with this soil in mapping are small areas of 
Esau and Kiva soils. Esau soils are somewhat poorly 
drained and are in depressions and drainageways. Kiva 
soils have a loamy mantle that is thicker than that of the 
Alpena soil. They are in landscape positions similar to 
those of the Alpena soil. Included soils make up 5 to 15 
percent of the map unit. 

Permeability is very rapid in the Alpena soil. The 
available water capacity is very low. Surface runoff is 
slow. 

Because of excess gravel and droughtiness, this soil 
is generally unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Because of droughtiness, seedling 
losses can be as high as 25 to 50 percent. Planting 
seedlings that can withstand droughty conditions and 
planting when the soil is moist can reduce the seedling 
mortality rate. The excess gravel can hinder the use of 
planting equipment. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of a poor filtering capacity. It readily absorbs but does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of ground water. 

The land capability classification is Vis; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is Ga. 


6C—Alpena very gravelly sandy loam, 8 to 15 
percent slopes. This very deep, moderately sloping 
and rolling, excessively drained soil is on beach ridges, 
knolls, and side slopes. Individual areas are long and 
narrow and range from 3 to more than 100 acres in 
size. 

Typically, the surface layer is dark brown very 
gravelly sandy loam about 8 inches thick. The 
substratum to a depth of 60 inches is brown and pale 
brown very gravelly sand. In some places the surface 
layer is loamy sand. In other places the surface layers 
are cobbly or stony. In some areas limestone channers 
are throughout the profile. 

Included with this soil in mapping are small areas of 
Esau and Kiva soils. Esau soils are somewhat poorly 
drained and are in depressions and drainageways. Kiva 
Soils are loamy to a greater depth than the Alpena soil. 
They are in landscape positions similar to those of the 
Alpena soit. Included soils make up 5 to 15 percent of 
the map unit. 

Permeability is very rapid in the Alpena soil. The 
available water capacity is very low. Surface runoff is 
slow. 
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Because of the slope, excess gravel, and 
droughtiness, this soil is unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Because of droughtiness, seedling 
losses can be as high as 25 to 50 percent. Planting 
seedlings that can withstand droughty conditions and 
planting when the soil is moist can reduce the seedling 
mortality rate. The excess gravel can hinder the use of 
planting equipment. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping and leveling may be 
necessary in some areas. The soil is poorly suited to 
septic tank absorption fields because of a poor filtering 
capacity. It readily absorbs but does not adequately 
filter the effluent. The poor filtering capacity can result 
in the pollution of ground water. 

The land capability classification is Vls; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is Ga. 


7A—Emmet sandy loam, moderately wet, 0 to 2 
percent slopes. This very deep, nearly level, 
moderately well drained soil is on upland flats. 
Individual areas are irregular in shape or long and 
narrow and range from 5 to 80 acres in size. 

Typically, the surface layer ís dark brown sandy loam 
about 9 inches thick. The subsoil is about 24 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown, mottled sandy 
loam. 

Included with this soil in mapping are small areas of 
Hagensville, Cheboygan, and Onaway soils. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Cheboygan soils are 
well drained. They are coarser textured in the upper 
part than the Emmet soil. Onaway soils are finer 
textured in the subsoil than the Emmet soil. Cheboygan 
and Onaway soils are in landscape positions similar to 
those of the Emmet soil. Included soils make up 5 to 10 
percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is slow. The 
seasonal high water table is at a depth of 2.5 to 6.0 feet 
from late fall to early spring. 

Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
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plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanicał or 
chemical means is needed to control competing 
vegetation. 

This soil is well suited to cultivated crops and hay. 
The major management needs are measures that 
conserve moisture. Examples are returning crop residue 
to the soil and applying a system of conservation tillage 
that leaves crop residue on the surface. 

This soil is moderately well suited to building site 
development. The wetness is a limitation on sites for 
dwellings with basements. These dwellings can be 
constructed on well compacted fill material, which raises 
the site above the level of wetness. Also, a subsurface 
drainage system can be installed to lower the seasonal 
high water table. The soil is poorly suited to septic tank 
absorption fields because of the wetness. Special 
construction methods, such as filling or mounding with 
suitable material, are needed to raise the absorption 
field above the seasonal high water table. 

The land capability classification is Ils; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


7B—Emmet sandy loam, 2 to 6 percent slopes. 
This very deep, nearly level to undulating, well drained 
soil is on uplands. Individual areas are irregular in 
shape or long and narrow and range from 3 to 100 
acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsoil is about 24 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown sandy loam. 

Included with this soil in mapping are small areas of 
Hagensville, Cheboygan, and Onaway soils. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Cheboygan soils are 
well drained. They are coarser textured in the upper 
part than the Emmet soil. Onaway soils are finer 
textured in the subsoil than the Emmet soil. Cheboygan 
and Onaway soils are in landscape positions similar to 
those of the Emmet soil. Included soils make up 5 to 10 
percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is medium. 
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Most areas are used as cropland (fig. 4). Some are 
used as woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is well suited to cultivated crops and hay. 
The major management needs are measures that 
control water erosion and conserve moisture. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Returning crop 
residue to the soil or applying a system of conservation 
tillage that leaves crop residue on the surface can be 
effective in conserving moisture. 

This soil is well suited to building site development. It 
is only moderately well suited to septic tank absorption 
fields because of the moderate permeability. Enlarging 
or pressurizing the absorption field or installing 
alternating drain fields helps to overcome the restricted 
permeability. 

The land capability classification is lle; the woodland 
ordination symbol is 3L; the Michigan scil management 
group is 3a. 


7C—Emmet sandy loam, 6 to 12 percent slopes. 
This very deep, gently rolling, well drained soil is on 
ridges, knolls, and side slopes. Individual areas are 
irregular in shape or long and narrow and range from 3 
to 70 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsoil is about 24 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown sandy loam. 

Included with this soil in mapping are small areas of 
Onaway and Cheboygan soils. Onaway soils are finer 
textured in the subsoil than the Emmet soil, and 
Cheboygan soils are coarser textured in the upper part. 
Both soils are in landscape positions similar to those of 
the Emmet soil. They make up 10 to 15 percent of the 
map unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is medium. 
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Figure 4.—No-till corn in an area of Emmet sandy loam, 2 to 6 percent slopes. 


Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 


chemical means is needed to control competing 
vegetation. 

This soil is moderately well suited to cultivated crops 
and hay. The major management needs are measures 
that control water erosion and conserve moisture. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Returning crop 
residue to the soil or applying a system of conservation 
tillage that leaves crop residue on the surface can be 
effective in conserving moisture. 
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This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping may be necessary in 
some areas. The soil is only moderately well suited to 
septic tank absorption fields because of the moderate 
permeability and the slope. Enlarging or pressurizing 
the absorption field or installing alternating drain fields 
helps to overcome the restricted permeability. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption fields function 
properly. 

The land capability classification is Ilie; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


7C2—Emmet sandy loam, 6 to 12 percent slopes, 
eroded. This very deep, gently rolling, well drained soil 
is on ridges, knolls, and side slopes. Individual areas 
are irregular in shape or long and narrow and range 
from about 5 to 50 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsoil is about 20 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown sandy loam. 

Included with this soil in mapping are small areas of 
Onaway and Cheboygan soils. Onaway soils are finer 
textured in the subsoil than the Emmet soil, and 
Cheboygan soils are coarser textured in the upper part. 
Both soils are in landscape positions similar to those of 
the Emmet soil. They make up 10 to 15 percent of the 
map unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is medium. 
This soil is used as cropland. It is poorly suited to 

cultivated crops because of the slope and the loss of 


nutrients and organic matter resulting from past erosion. 


If the soil is cultivated, the major management needs 
are measures that control water erosion, increase the 
organic matter content, and conserve moisture. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Returning crop 
residue to the soil or applying a system of conservation 
tillage that leaves crop residue on the surface can be 
effective in conserving moisture. Adding organic 
material increases the organic matter content and the 
available water capacity. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
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slope of the land. Land shaping and leveling may be 
necessary in some areas. The soil is only moderately 
well suited to septic tank absorption fields because of 
the moderate permeability and the slope. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

The land capability classification is ۱۱۱۵: the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


7D—Emmet sandy loam, 12 to 18 percent slopes. 
This very deep, rolling, well drained soil is on ridges, 
high knolls, and side slopes. Individual areas are 
irregular in shape or long and narrow and range from 
about 3 to 30 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsoil is about 22 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown sandy loam. 

Included with this soil in mapping are small areas of 
Onaway and Cheboygan soils. Onaway soils are finer 
textured in the subsoil than the Emmet soil, and 
Cheboygan soils are coarser textured in the upper part. 
Both soils are in landscape positions similar to those of 
the Emmet soil. Also included are small areas of eroded 
soils. Included soils make up 5 to 10 percent of the map 
unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is rapid. 

Most areas are used as woodland. This soil is poorly 
suited to cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. The slope limits the 
availability of sites for landings. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is poorly suited to cultivated crops because 
of the slope. The major management needs are 
measures that control water erosion and conserve 
moisture. ۸ cropping sequence that includes grasses 
and legumes, conservation tillage, and grassed 
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waterways can be effective in controlling water erosion 
in areas used for row crops. Returning crop residue to 
the soil or applying a system of conservation tillage that 
leaves crop residue on the surface can be effective in 
conserving soil moisture. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping and leveling may be 
necessary in some areas. The soil is only moderately 
well suited to septic tank absorption fields because of 
the moderate permeability and the slope. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

The land capability classification is IVe; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


7E—Emmet sandy loam, 18 to 25 percent slopes. 
This very deep, hilly, well drained soil is on side slopes. 
Individual areas are long and narrow and range from 
about 3 to 20 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 5 inches thick. The subsoil is about 22 inches 
thick. The upper part is reddish brown, friable sandy 
loam. The next part is brown, very friable loamy sand 
and strong brown, friable sandy loam. The lower part is 
reddish brown, firm sandy loam. The substratum to a 
depth of 60 inches is light reddish brown sandy loam. 

Included with this soil in mapping are small areas of 
Onaway and Cheboygan soils. Onaway soils are finer 
textured in the subsoil than the Emmet soil, and 
Cheboygan soils are coarser textured in the upper part. 
Both soils are in landscape positions similar to those of 
the Emmet soil. They make up 5 to 15 percent of the 
map unit. 

Permeability and the available water capacity are 
moderate in the Emmet soil. Surface runoff is rapid. 

Because of the slope, this soil is unsuited to cropland 
and building site development. 

This soil is used as woodland. The erosion hazard, 
the equipment limitation, and plant competition are 
management concerns. Erosion can result from the 
concentration of runoff on logging roads, on skid roads, 
in the tracks of wheeled equipment, and on landings. 
Removing water with water bars, out-sloping or in- 
sloping road surfaces, culverts, and drop structures and 
seeding roads and trails after the trees are logged help 
to prevent excessive soil loss. The slope can interfere 
with the traction of wheeled equipment. As a result, skid 
roads should be built on the contour or on the gentler 
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slopes. The slope limits the selection of sites for logging 
roads and landings. It can hinder the use of planting 
equipment. After the trees are harvested, undesirable 
plants can invade clearcut areas and delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

The land capability classification is Vle; the woodland 
ordination symbol is 3R; the Michigan soil management 
group is 3a. 


8A—Onaway fine sandy loam, moderately wet, 0 to 
2 percent slopes. This very deep, nearly level, 
moderately well drained soil is on upland flats. 
Individual areas are irregular in shape and range from 5 
to nearly 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 20 inches thick. The upper part is dark brown, 
friable fine sandy loam. The next part is brown, friable 
fine sandy loam. The lower part is strong brown, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown, mottled gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Hagensville, Omena, and Emmet soils. Hagensville 
soils are somewhat poorly drained and are in 
depressions and drainageways. Omena and Emmet 
soils are in landscape positions similar to those of the 
Onaway soil. They are coarser textured in the subsoil 
than the Onaway soil. Also, Omena soils have a thinner 
subsoil. Included soils make up 5 to 15 percent of the 
map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is slow. The seasonal high water table is at a 
depth of 2.5 to 6.0 feet from late fall to early spring. 

Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is well suited to cultivated crops and hay. 
The major management concern is compaction. 
Working the soil when it is too wet results in cloddiness 
and compaction, which inhibit root growth and alter the 
natural soil structure. Minimizing tillage and maintaining 
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the proper moisture content when tilling and harvesting 
can help to prevent excessive compaction. 

This soil is well suited to buildings without basements 
and moderately well suited to buildings with basements. 
The wetness is the main limitation on sites for dwellings 
with basements. These dwellings can be constructed on 
well compacted fill material, which raises the site above 
the level of wetness. Also, a subsurface drainage 
system can be installed to lower the seasonal high 
water table. The soil is poorly suited to septic tank 
absorption fields because of the wetness and the 
moderately slow permeability. Special construction 
methods, such as filling or mounding with suitable 
material, are needed to raise the absorption field above 
the seasonal high water table. Enlarging or pressurizing 
the absorption field or installing alternating drain fields 
helps to overcome the restricted permeability. 

The land capability classification is lls; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 2.5a. 


8B—Onaway fine sandy loam, 2 to 6 percent 
slopes. This very deep, gently undulating, well drained 
soil is on uplands. individual areas are irregular in 
shape and range from 3 to more than 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 20 inches thick. The upper part is dark brown, 
friable fine sandy loam. The next part is brown, friable 
fine sandy loam. The lower part is strong brown, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Hagensville, Omena, and Emmet soils. Hagensville 
soils are somewhat poorly drained and are in 
depressions and drainageways. Omena and Emmet 
soils are in landscape positions similar to those of the 
Onaway soil. They are coarser textured in the subsoil 
than the Onaway soil. Also, Omena soils have a thinner 
subsoil. Included soils make up 5 to 15 percent of the 
map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is medium. 

Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
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trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is well suited to cultivated crops and hay. 
The major management needs are measures that 
control water erosion and help to prevent compaction. 
Crop rotations that include grasses or legumes, 
stripcropping, conservation tillage, and grassed 
waterways can be effective in controlling water erosion. 
Working the soil when it is too wet results in cloddiness 
and compaction, which inhibit root growth and alter the 
natural soil structure. Minimizing tillage and maintaining 
proper moisture content when tilling and harvesting can 
help to prevent excessive compaction. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of the moderately slow permeability. Enlarging or 
pressurizing the absorption field helps to overcome the 
restricted permeability. 

The land capability classification is Ile; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 2.5a. 


8C—Onaway fine sandy loam, 6 to 12 percent 
slopes. This very deep, gently rolling, well drained soil 
is on ridges, knolls, and side slopes. Individual areas 
are irregular in shape and range from 3 to 60 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 20 inches thick. The upper part is dark brown, 
friable fine sandy loam. The next part is brown, friable 
fine sandy loam. The lower part is strong brown, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Omena and Cheboygan soils. Omena soils have a 
thinner and coarser textured subsoil than the Onaway 
Soil, and Cheboygan soils have sandy material in the 
upper part of the subsoil. Both soils are in landscape 
positions similar to those of the Onaway soil. They 
make up 10 to 20 percent of the map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is medium. 

Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, undesirable plants can invade clearcut areas 
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and delay the establisnment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is moderately well suited to cultivated crops 
and hay. The major management concern in cultivated 
areas is the hazard of water erosion. Crop rotations that 
include grasses or legumes, stripcropping, conservation 
tillage, and grassed waterways can be effective in 
controlling water erosion. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping and leveling, though 
costly, also can help to overcome the slope. The soil is 
poorly suited to septic tank absorption fields because of 
the moderately slow permeability. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

The land capability classification is Ille; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 2.5a. 


8C2—Onaway fine sandy loam, 6 to 12 percent 
slopes, eroded. This very deep, gently rolling, well 
drained soil is on ridges, knolls, and side slopes. 
Individual areas are irregular in shape or long and 
narrow and range from 3 to 50 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 14 inches thick. The upper part is brown, 
friable fine sandy loam. The lower part is strong brown, 
firm clay loam. The substratum to a depth of 60 inches 
is yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Omena and Cheboygan soils. Omena soils have a 
subsoil that is thinner and coarser textured than that of 
the Onaway soil, and Cheboygan soils have sandy 
material in the upper part of the subsoil. Both soils are 
in landscape positions similar to those of the Onaway 
soil. They make up 5 to 15 percent of the map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is medium. 

This soil is used as cropland. It is moderately well 
suited to cultivated crops. The major management 
concerns are the hazard of water erosion and a low 
organic matter content. Crop rotations that include 
grasses or legumes, stripcropping, conservation tillage, 
and grassed waterways can be effective in controlling 
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water erosion. Returning crop residue to the soil, 
applying a system of conservation tillage, and adding 
organic material to the soil increase the organic matter 
content and the available water capacity. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping and leveling, though 
costly, also can help to overcome the slope. The soil is 
poorly suited to septic tank absorption fields because of 
the moderately slow permeability. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

The land capability classification is Ille; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 2.5a. 


8D—Onaway fine sandy loam, 12 to 18 percent 
slopes. This very deep, rolling, well drained soil is on 
ridges, high knolls, and side slopes. Individual areas are 
irregular in shape or long and narrow and range from 5 
to BO acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 20 inches thick. The upper part is dark brown, 
friable fine sandy loam. The next part is brown, friable 
fine sandy loam. The lower part is reddish brown, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Omena and Cheboygan soils. Omena soils have a 
subsoil that is thinner and coarser textured than that of 
the Onaway soil. Cheboygan soils have sandy material 
in the upper part of the subsoil. Both soils are in 
landscape positions similar to those of the Onaway soil. 
They make up 5 to 15 percent of the map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is rapid. 

Most areas are used as woodland. Some are used 
as ۰ 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. The slope limits the 
selection of sites for logging roads and landings. After 
the trees are harvested, undesirable plants can invade 
clearcut areas and delay the establishment of desirable 


Presque Isle County, Michigan 


species. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is poorly suited to cultivated crops because 
of the slope. The major management concern is water 
erosion. A cropping sequence that includes grasses and 
legumes, conservation tillage, and grassed waterways 
can be effective in controlling water erosion in areas 
used for row crops. 

This soil is moderately well suited to building site 
development. The slope is the main limitation. Buildings 
should be designed so that they conform to the natura! 
slope of the land. Land shaping and leveling, though 
costly, also can help to overcome the slope. The soil is 
poorly suited to septic tank absorption fields because of 
the moderately slow permeability. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

The land capability classification is IVe; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 2.5a. 


8E—Onaway fine sandy loam, 18 to 25 percent 
slopes. This very deep, hilly, well drained soil is on 
ridges, hills, and side slopes. Individual areas are 
irregular in shape or long and narrow and range from 5 
to 30 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is about 15 inches thick. The upper part is dark brown, 
friable fine sandy loam. The next part is brown, friable 
fine sandy loam. The lower part is strong brown, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Omena and Cheboygan soils. Omena soils have a 
subsoil that is thinner and coarser textured than that of 
the Onaway soil, and Cheboygan soils have sandy 
material in the upper part of the subsoil. Both soils are 
in landscape positions similar to those of the Onaway 
Soil. They make up 5 to 10 percent of the map unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is moderate. Surface 
runoff is rapid. 

Because of the slope, this soil is unsuited to cropland 
and building site development. 

This soil is used as woodland. The erosion hazard, 
the equipment limitation, and plant competition are 
management concerns. Erosion can result from the 
concentration of runoff on logging roads, on skid roads, 
in the tracks of wheeled equipment, and on landings. 
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Removing water with water bars, out-sloping or in- 
sloping road surfaces, culverts, and drop structures and 
seeding roads and trails after the trees are logged help 
to prevent excessive soil loss. The slope can interfere 
with the traction of wheeled equipment. As a result, 
logging roads should be built on the contour or on the 
gentler slopes. The slope limits the selection of sites for 
logging roads and landings. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. The slope can hinder the use of planting 
equipment. 

The land capability classification is Vle; the woodland 
ordination symbol is 3R; the Michigan soil management 
group is 2.5a. 


9B—Summerville flaggy fine sandy loam, 0 to 6 
percent slopes, rocky. This shallow, nearly level to 
undulating, well drained soil is on uplands. Rock 
outcrop and very shallow soils make up 1 to 10 percent 
of the map unit. Individual areas are irregular in shape 
and range from 5 to more than 100 acres in size. 

Typically, about 1 inch of partially decomposed leaf 
litter is at the surface. The surface layer is dark reddish 
brown flaggy fine sandy loam about 4 inches thick. The 
subsurface layer is reddish gray flaggy fine sandy loam 
about 2 inches thick. The subsoil is about 11 inches 
thick. The upper part is mixed reddish brown, firm 
flaggy clay loam and pinkish gray, friable flaggy fine 
sandy loam. The lower part is dark reddish brown, firm 
fiaggy clay loam. Limestone bedrock is at a depth of 
about 17 inches. In places the limestone bedrock is 
fractured. The fractures are filled with dark reddish 
brown, firm clay loam. In some areas the surface soil 
and subsoil do not have so many flagstones. In places 
large stones are on the surface. In areas near the shore 
of Lake Huron, the soil is cobbly. 

Included with this soil in mapping are small areas of 
Cunard and Ensign soils. Cunard soils are deeper over 
bedrock than the Summerville soil. They are in 
landscape positions similar to those of the Summerville 
soil. Ensign soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 15 percent of the map unit. 

Permeability is moderate in the Summerville soil. The 
available water capacity is very low. Surface runoff is 
slow. 

Because of the shallowness to bedrock and the 
flaggy surface layer, this soil is generally unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, 
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seedling mortality, and the windthrow hazard. The use 
of equipment is briefly restricted in spring and in other 
excessively wet periods. When the soil is wet, 
unsurfaced roads are slippery and ruts form easily. 
Flagstones and large stones on the surface can limit the 
operating speed of skidders and can damage the 
equipment. Wheeled skidders should be operated at a 
reduced speed over carefully chosen routes. Because 
of droughtiness, losses of natural seedlings can be as 
high as 25 to 50 percent. Because of the depth to 
bedrock, the trees on this soil are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. 

Because of the shallowness to bedrock, this soil is 
unsuited to building site development. It is unsuited to 
septic tank absorption fields because the layer of 
suitable filtering material is too thin and because 
seepage is a hazard. Overcoming these limitations is 
difficult and costly. 

The land capability classification is Vis; the woodland 
ordination symbol is 3D; the Michigan soil management 
group is Ra. 


9C—Summerville flaggy fine sandy loam, 6 to 18 
percent slopes, rocky. This shallow, moderately 
sloping or rolling, well drained soil is on side slopes and 
escarpments. Rock outcrop and very shallow soils make 
up 1 to 10 percent of the map unit. Individual areas are 
irregular in shape or long and narrow and range from 5 
to 60 acres in size. 

Typically, about 1 inch of partially decomposed leaf 
litter is at the surface. The surface layer is dark reddish 
brown flaggy fine sandy loam about 4 inches thick. The 
next 2 inches is reddish brown flaggy fine sandy loam. 
The subsoil is about 11 inches thick. The upper part is 
mixed reddish brown, firm flaggy clay loam and pinkish 
gray, friable flaggy fine sandy loam. The lower part is 
dark reddish brown, firm flaggy clay loam. Limestone 
bedrock is at a depth of about 17 inches. In places the 
limestone bedrock is fractured. The fractures are filled 
with dark reddish brown, firm clay loam. In some areas 
the surface soil and the subsoil do not have so many 
flagstones. In places large stones are on the surface. In 
areas near the shore of Lake Huron, the soil is cobbly. 

Included with this soil in mapping are small areas of 
Cunard soils. These soils are deeper over limestone 
bedrock than the Summerville soil. They are in 
landscape positions similar to those of the Summerville 
soil. They make up 10 to 15 percent of the map unit. 

Permeability is moderate in the Summerville soil. The 
available water capacity is very low. Surface runoff is 
medium. 
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Because of the slope, the shallowness to bedrock, 
and the flaggy surface layer, this soil is unsuited to 
cropland. 

This scil is used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. The use 
of equipment is briefly restricted in spring and in other 
excessively wet periods. When the soil is wet, 
unsurfaced roads are slippery and ruts form easily. 
Flagstones and large stones on the surface can limit the 
operating speed of skidders and can damage the 
equipment. Wheeled skidders should be operated at a 
reduced speed over carefully chosen routes. Because 
of droughtiness, losses of natural seedlings can be as 
high as 25 to 50 percent. Because of the depth to 
bedrock, the trees on this scil are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. 

Because of the shallowness to bedrock, this soil is 
unsuited to building site development. It is unsuited to 
septic tank absorption fields because the layer of 
suitable filtering material is too thin and because 
seepage is a hazard. Overcoming these limitations is 
difficult and costly. 

The land capability classification is VIIs; the 
woodland ordination symbol is 3D; the Michigan soil 
management group is Ra. 


10B— Cunard fine sandy loam, 1 to 6 percent 
slopes. This moderately deep, nearly level to 
undulating, well drained soil is on uplands. Individual 
areas are irregular in shape and range from 5 to 60 
acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 4 inches thick. The subsoil 
is about 20 inches thick. The upper part is pale brown 
and yellowish brown, friable sandy loam. The next part 
is yellowish brown and brown, friable sandy loam. The 
lower part is dark brown, friable loam. The substratum 
is pale brown fine sandy loam about 1 inch thick. 
Limestone bedrock is at a depth of about 25 inches. In 
some places the soil has pockets of gravelly sandy 
loam or gravelly loamy sand. In other places limestone 
channers and flagstones are on the surface and 
throughout the profile. 

Included with this soil in mapping are small areas of 
Bonduel, Summerville, and Krakow soils. Bonduel soils 
are somewhat poorly drained and are in depressions 
and drainageways. Summerville soils are less than 20 
inches deep over limestone bedrock. Krakow soils are 
flaggy and are more than 40 inches deep over 
limestone bedrock. Summerville and Krakow soils are in 
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landscape positions similar to those of the Cunard soil. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is moderate in the Cunard soil. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
windthrow hazard, and plant competition. The use of 
equipment is briefly restricted in spring and in other 
excessively wet periods. When the soil is wet, 
unsurfaced roads are slippery and ruts form easily. 
Because of the depth to bedrock, the trees on this soil 
have a restricted rooting depth. Some may be blown 
down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. Undesirable plants can invade cutover areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is well suited to cropland. The major 
management concerns are the hazard of water erosion 
and the low available water capacity. Crop rotations that 
include grasses or legumes, stripcropping, conservation 
tillage, and grassed waterways can be effective in 
controlling water erosion. A system of conservation 
tillage that leaves crop residue on the surface and 
additions of other organic material can be effective in 
conserving moisture. 

Because of the depth to bedrock, this soil is only 
moderately well suited to buildings without basements 
and is poorly suited to dwellings with basements. 
Overcoming this limitation is difficult and costly if 
basements are constructed. The soil is generally 
unsuited to septic tank absorption fields because the 
layer of suitable filtering material is too thin and 
because seepage is a hazard. 

The land capability classification is lle; the woodland 
ordination symbol is 3D; the Michigan soil management 
group is 2/Ra. 


10C—Cunard fine sandy loam, 6 to 12 percent 
slopes. This moderately deep, moderately sloping, well 
drained soil is on side slopes. Individual areas are long 
and narrow and range from 3 to 60 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 4 inches thick. The subsoil 
is about 20 inches thick. The upper part is pale brown 
and yellowish brown, friable sandy loam. The next part 
is yellowish brown and brown, friable sandy loam. The 
lower part is dark brown, friable loam. The substratum 
is pale brown fine sandy loam about 1 inch thick. 
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Limestone bedrock is at a depth of about 25 inches. In 
some places the soil has pockets of gravelly sandy 
loam or gravelly loamy sand. In other places limestone 
channers and flagstones are on the surface and 
throughout the profile. 

Included with this soil in mapping are small areas of 
Summerville and Krakow soils. Summerville soils are 
less than 20 inches deep over limestone bedrock. 
Krakow soils are flaggy and are more than 40 inches 
deep over limestone bedrock. Summerville and Krakow 
soils are in landscape positions similar to those of the 
Cunard soil. They make up 5 to 15 percent of the map 
unit. 

Permeability is moderate in the Cunard soil. The 
available water capacity is low. Surface runoff is 
medium. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
windthrow hazard, and plant competition. The use of 
equipment is briefly restricted in spring and in other 
excessively wet periods. When the soil is wet, 
unsurfaced roads are slippery and ruts form easily. 
Because of the depth to bedrock, the trees on this soil 
have a restricted rooting depth. Some may be blown 
down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. Undesirable plants can invade cutover areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are the hazard of water 
erosion and the low available water capacity. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. ۸ system of 
conservation tillage that leaves crop residue on the 
surface and additions of other organic material can be 
effective in conserving moisture. 

Because of the depth to bedrock, this soil is only 
moderately well suited to buildings without basements 
and is poorly suited to buildings with basements. 
Overcoming this limitation is difficult and costly if 
basements are constructed. The soil is generally 
unsuited to septic tank absorption fields because the 
layer of suitable filtering material is too thin and 
because seepage is a hazard. 

The land capability classification is llle; the woodland 
ordination symbol is 3D; the Michigan soil management 
group is 2/Ra. 
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11A—Alstad loam, 0 to 3 percent slopes. This very 
deep, nearly level and very gently sloping, somewhat 
poorly drained soil is in depressions, in drainageways, 
and on flats. Individual areas are irregular in shape or 
long and narrow and range from 3 to 60 acres in size. 

Typically, the surface layer is black loam about 12 
inches thick. The subsurface layer is brown fine sandy 
loam about 2 inches thick. The subsoil is about 13 
inches thick. The upper part is dark brown and brown, 
mottled, firm loam and fine sandy loam. The lower part 
is dark brown, firm loam. The substratum to a depth of 
60 inches is light brown, mottled loam. In some places 
the surface layer is fine sandy loam. In other places the 
subsoil is stratified lacustrine material. 

Included with this soil in mapping are small areas of 
Onaway and Hessel soils. Onaway soils are well 
drained and are on knolls and slight rises. Hessel soils 
are poorly drained and are in the lower landscape 
positions. Included soils make up 3 to 10 percent of the 
map unit. 

Permeability is moderately slow in the Alstad soil. 
The available water capacity is high. Surface runoff is 
slow. The seasonal high water table is at a depth of 1 
to 3 feet from late fall through early spring and during 
other periods of high precipitation. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
windthrow hazard, and plant competition. Ruts form 
easily if skidders are used when the soil is wet. Where 
deep ruts have formed, lateral drainage can be 
restricted, soil structure altered, and tree roots 
damaged. Consequently, the use of equipment is limited 
to periods when the soil is relatively dry or when 
logging roads are sufficiently frozen. Because of the 
seasonal high water table, the trees on this soil are 
shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
harvested, undesirable plants can invade clearcut areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

If adequately drained, this soil is well suited to 
cropland. The major management concerns are the 
wetness and compaction. The wetness can be reduced 
by installing a subsurface or surface drainage system 
that includes sufficient outlets and that helps to lower 
the water table. Minimizing tillage and delaying tillage 
and harvesting when the soil is wet help to prevent 
compaction and alteration of soil structure. 
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Because of the wetness, this soil is poorly suited to 
building site development. This limitation can be 
overcome by installing a subsurface drainage system 
that helps to lower the water table. Constructing the 
buildings on well compacted fill material, which raises 
the level of the site, also can help to overcome the 
wetness. The soil is generally unsuited to septic tank 
absorption fields because of the wetness and the 
moderately slow permeability. 

The land capability classification is llw; the woodland 
ordination symbol is 3W; the Michigan soil management 
group is 2.5b. 


12A—Bonduel loam, 0 to 3 percent slopes. This 
moderately deep, nearly level and very gently sloping, 
somewhat poorly drained soil is in drainageways, in 
depressions, and on flats. Individual areas are irregular 
in shape and range from 3 to 40 acres in size. 

Typically, the surface layer is dark reddish brown 
loam about 8 inches thick. The subsoil is reddish brown, 
mottled, firm clay loam about 5 inches thick. The 
substratum is yellowish brown, mottled sandy clay loam 
about 10 inches thick. Limestone bedrock is at a depth 
of about 23 inches. In some places the depth to 
limestone bedrock is more than 40 inches. 

Included with this soil in mapping are small areas of 
Cunard, Ensign, and Ruse soils. Cunard soils are well 
drained and are on knolls and slight rises. Ensign soils 
have bedrock at a depth of about 20 inches. They are 
in landscape positions similar to those of the Bonduel 
soil. Ruse soils are poorly drained and are in 
depressions and drainageways. They have bedrock 
within a depth of 20 inches. Included soils make up 5 to 
15 percent of the map unit. 

Permeability is moderate in the Bonduel soil. The 
available water capacity is low. Surface runoff is slow. 
The seasonal high water table is at a depth of 1 to 3 
feet from early fall through late spring. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
windthrow hazard, and plant competition. Ruts form 
easily if skidders are used when the soil is wet. Where 
deep ruts have formed, lateral drainage can be 
restricted, soil structure altered, and tree roots 
damaged. Consequently, the use of equipment is limited 
to periods when the soil is relatively dry or when 
logging roads are sufficiently frozen. Because of the 
seasonal high water table and the depth to bedrock, the 
trees on this soil are shallow rooted. Some may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
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spaced. After the trees are cut, plant competition can 
be expected to delay natural regeneration unless 
precautionary measures are applied. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

If adequately drained, this soil is well suited to 
cropland. The major management concerns are the 
wetness and compaction. The wetness can be reduced 
by installing a surface drainage system that includes 
sufficient outlets and that helps to lower the water table. 
Minimizing tillage and delaying tillage and harvesting 
when the soil is wet help to prevent compaction and 
alteration of soil structure. 

Because of the wetness and the depth to bedrock, 
this soil is generally unsuited to building site 
development and septic tank absorption fields. 

The land capability classification is Ilw; the woodland 
ordination symbol is 4W; the Michigan soil management 
group is 2/Rbc. 


13B—Croswell sand, 0 to 4 percent slopes. This 
very deep, nearly level and gently undulating, 
moderately well drained soil is on flats, low ridges, and 
knolls. Individual areas are irregular in shape or long 
and narrow and range from 3 to 40 acres in size. 

Typically, about 1 inch of partially decomposed forest 
litter is at the surface. The surface layer is very dark 
grayish brown sand about 4 inches thick. The 
subsurface layer is grayish brown sand about 6 inches 
thick. The subsoil is very friable sand about 23 inches 
thick. The upper part is strong brown. The next part is 
yellowish brown and mottled. The lower part is brownish 
yellow and mottled. The substratum to a depth of 60 
inches is light yellowish brown, mottled sand. In places 
the surface soil and subsoil are fine sand. In some 
areas the subsoil is weakly cemented. In other areas 
the substratum is gravelly. 

Included with this soil in mapping are areas of Au 
Gres and Rubicon soils. Au Gres soils are somewhat 
poorly drained and are in depressions and 
drainageways. Rubicon soils are excessively drained 
and are higher on the landscape than the Croswell soil. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability is rapid in the Croswell soil. The 
available water capacity is low. Surface runoff is very 
slow. The seasonal high water table is at a depth of 2 
to 4 feet from late fall through spring. 

Most areas are used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Loose sand in heavily traveled areas can 
interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. Because of droughtiness, seedling mortality 
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can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. Because of the seasonal high water table, the 
trees on this soil are shallow rooted. Some may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. Undesirable plants that invade clearcut areas 
can delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

Because of droughtiness, a scarcity of plant 
nutrients, and soil blowing, this soil is poorly suited to 
cropland. Some crops can be grown, however, if the 
cropland is managed properly. A system of conservation 
tillage that does not invert the soil and leaves all or part 
of the crop residue on the surface, cover crops, 
vegetative barriers, buffer strips, and field windbreaks 
help to prevent excessive soil blowing. Returning crop 
residue to the soil, growing green manure crops, or 
regularly adding other organic material increases the 
available water capacity. 

Because of the wetness, this soil is only moderately 
well suited to building site development and is poorly 
suited to dwellings with basements. This limitation can 
be overcome by installing a subsurface drainage system 
that helps to lower the seasonal high water table. 
Constructing the buildings on well compacted fill 
material, which raises the level of the site, also can help 
to overcome the wetness. The soil is generally unsuited 
to septic tank absorption fields because of the wetness 
and a poor filtering capacity. 

The land capability classification is IVs; the woodland 
ordination symbol is 5S; the Michigan soil management 
group is 5a. 


14B—Menominee loamy sand, 2 to 6 percent 
slopes. This very deep, gently undulating and 
undulating, well drained soil is on upland flats and low 
knolls. Individual areas are irregular in shape and range 
from 3 to 60 acres in size. 

Typically, about 1 inch of black, partially decomposed 
forest litter is at the surface. The surface layer is brown 
loamy sand about 6 inches thick. The subsoil is about 
28 inches thick. The upper part is strong brown and 
yellowish brown, very friable fine sand. The next layer is 
light yellowish brown, friable loamy fine sand. The lower 
part is reddish brown, firm clay loam. The substratum to 
a depth of 60 inches is reddish brown, firm, stratified 
silty clay loam and very fine sandy loam. In places the 
surface layer is sand. 

Included with this soil in mapping are small areas of 
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Melita and Allendale soils. Melita soils have loamy 
material below a depth of 40 inches. They are in 
landscape positions similar to those of the Menominee 
soil. Allendale soils are somewhat poorly drained and 
are in depressions and drainageways. Included soils 
make up 5 to 10 percent of the map unit. 

Permeability is rapid in the upper part of the 
Menominee soil and moderately slow in the lower part. 
The available water capacity is moderate. Surface 
runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are the hazards of water 
erosion and soil blowing and droughtiness. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Establishing 
windbreaks and buffer strips, growing green manure 
cover crops, applying a system of conservation tillage, 
and returning crop residue to the soil help to control soil 
blowing and conserve moisture. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of the moderately slow permeability in the lower part of 
the profile. Enlarging or pressurizing the absorption field 
or installing alternating drain fields helps to overcome 
this limitation. 

The land capability classification is |||; the woodland 
ordination symbol is 6A; the Michigan soil management 
group is 4/2a. 


15B—Krakow flaggy fine sandy loam, 1 to 6 
percent slopes. This very deep, nearly level to 
undulating, well drained soil is on uplands. Individual 
areas are irregular in shape and range from 3 to more 
than 200 acres in size. 

Typically, the surface layer is dark grayish brown 
flaggy fine sandy loam about 2 inches thick. The 
subsurface layer is yellowish brown flaggy fine sandy 
loam about 9 inches thick. The subsoil is dark reddish 
brown, firm very flaggy clay loam about 5 inches thick. 
The substratum to a depth of 60 inches is dark brown 
and brown very flaggy loam. In places limestone 
bedrock is at a depth of 40 to 60 inches. In farmed 
areas many of the surface flagstones have been 
removed. 

Included with this soil in mapping are small areas of 
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Detour, Cunard, and Omena soils. Detour soils are 
somewhat poorly drained and are in depressions and 
drainageways. Cunard soils are 20 to 40 inches deep 
over limestone bedrock. Omena soils are coarser 
textured than the Krakow soil and have fewer rock 
fragments. Cunard and Omena soils are in landscape 
positions similar to those of the Krakow soil. Included 
soils make up 5 to 15 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Krakow soil. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this scil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
restricted in spring and in other excessively wet periods. 
When the soil is wet, unsurfaced roads are slippery and 
ruts form easily. The flagstones on the surface can 
hinder tree planting. After trees are harvested, 
undesirable plants can invade clearcut areas and delay 
the establishment of desirable species. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is generally unsuited to cropland because of 
the flaggy surface layer. It is moderately well suited to 
cultivated crops, however, if the flagstones are 
removed. The major management needs are measures 
that control water erosion and conserve moisture. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Returning crop 
residue to the soil or applying a system of conservation 
tillage that leaves crop residue on the surface can be 
effective in conserving moisture. 

This soil is moderately well suited to building site 
development and septic tank absorption fields. The 
major limitation is the flagstones, which should be 
removed from the site. Some areas have extremely 
large slabs of limestone. Removing these slabs is 
costly. The moderate permeability is a limitation on sites 
for septic tank absorption fields. This limitation can be 
overcome by enlarging or pressurizing the absorption 
field or installing alternating drain fields. 

The land capability classification is Ills; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is Ga. 


15C—Krakow flaggy fine sandy loam, 6 to 12 
percent slopes. This very deep, gently rolling, weil 
drained soil is on ridges, knolls, and side slopes. 
Individual areas are irregular in shape or long and 
narrow and range from 3 to nearly 100 acres in size. 

Typically, the surface layer is dark grayish brown 
flaggy fine sandy loam about 2 inches thick. The 
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subsurface layer is yellowish brown flaggy fine sandy 
loam about 9 inches thick. The subsoil is dark reddish 
brown, firm very flaggy clay loam about 5 inches thick. 
The substratum to a depth of 60 inches is dark brown 
and brown very flaggy loam. In places limestone 
bedrock is at a depth of 40 to 60 inches. In farmed 
areas many of the surface flagstones have been 
removed. 

Included with this soil in mapping are small areas of 
Cunard and Omena soils. Cunard soils are 20 to 40 
inches deep over limestone bedrock. Omena soils are 
coarser textured than the Krakow soil and have fewer 
rock fragments. Cunard and Omena soils are in 
landscape positions similar to those of the Krakow soil. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Krakow soil. Surface runoff is medium. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
restricted in spring and in other excessively wet periods. 
When the soil is wet, unsurfaced roads are slippery and 
ruts form easily. The large flagstones on the surface 
can hinder tree planting. After trees are harvested, 
undesirable plants can invade clearcut areas and delay 
the establishment of desirable species. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is generally unsuited to cropland because of 
the flaggy surface layer. It is moderately well suited to 
cultivated crops, however, if the flagstones are 
removed. If the soil is cultivated, the major management 
concern is the hazard of water erosion. Crop rotations 
that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. 

This soil is moderately well suited to building site 
development and septic tank absorption fields. The 
major limitations are the large flagstones and the slope. 
The flagstones should be removed from the site. Land 
shaping and leveling may be needed. Some areas have 
extremely large slabs of limestone. Removing these 
slabs is costly. The moderate permeability is a limitation 
on sites for septic tank absorption fields. This limitation 
can be overcome by enlarging or pressurizing the 
absorption field or installing alternating drain fields. 
Land shaping and installing the distribution lines across 
the slope help to ensure that the absorption fields 
function properly. 

The land capability classification is VIs; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is Ga. 
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15D—Krakow flaggy fine sandy loam, 12 to 18 
percent slopes. This very deep, rolling, well drained 
soil is on ridges, high knolls, and side slopes. Individual 
areas are irregular in shape or long and narrow and 
range from 3 to 40 acres in size. 

Typically, the surface layer is dark grayish brown 
flaggy fine sandy loam about 2 inches thick. The 
subsurface layer is yellowish brown flaggy fine sandy 
loam about 9 inches thick. The subsoil is dark reddish 
brown, firm very flaggy clay loam about 5 inches thick. 
The substratum to a depth of 60 inches is dark brown 
and brown very flaggy loam. In places limestone 
bedrock is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Omena and Summerville soils. These soils are in 
landscape positions similar ta those of the Krakow soil. 
Omena soils are coarser textured in the subsoil than the 
Krakow soil and have fewer limestone flagstones. 
Summerville soils are shallow over limestone bedrock. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Krakow soil. Surface runoff is rapid. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
restricted in spring and in other excessively wet periods. 
When the soil is wet, unsurfaced roads are slippery and 
ruts form easily. The large flagstones on the surface 
can hinder tree planting. The slope limits the selection 
of sites for landings. After trees are harvested, 
undesirable plants can invade clearcut areas and delay 
the establishment of desirable species. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is generally unsuited to cropland because of 
the slope and the flaggy surface layer. 

Because of the slope and the flaggy surface layer, 
this soil is only moderately well suited to building site 
development and septic tank absorption fields. The 
flagstones should be removed from the site. Buildings 
should be designed so that they conform to the natural 
slope of the land. Land shaping is usually necessary. 
The moderate permeability is a limitation on sites for 
Septic tank absorption fields. This limitation can be 
overcome by enlarging the absorption field or installing 
alternating drain fields. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption fields function properly. 

The land capability classification is Vls; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is 3a. 
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16A—losco loamy sand, 0 to 3 percent slopes. 
This very deep, nearly level and very gently sloping, 
somewhat poorly drained soil is in depressions, in 
drainageways, and on flats. Individual areas are 
irregular in shape and range from 5 to more than 100 
acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsurface 
layer is light gray fine sand about 5 inches thick. The 
subsoil is about 25 inches thick. It is mottled. The upper 
part is dark brown, very friable loamy sand. The next 
part is pale brown, very friable loamy fine sand. The 
lower part is reddish brown, firm sandy clay loam. The 
substratum to a depth of 60 inches is light reddish 
brown, mottled sandy loam. In some places, particularly 
in Bearinger Township, the substratum is compacted 
and perches water. In other places the upper part of the 
subsoil is weakly cemented. 

Included with this soil in mapping are small areas of 
Brevort and Hagensville soils and small areas of the 
Croswell soils that have a loamy substratum. Brevort 
soils are poorly drained and are in the lower landscape 
positions. Hagensville soils are finer textured than the 
losco soil. They are in landscape positions similar to 
those of the losco soil. Croswell soils are moderately 
well drained and are on slight rises and low ridges. 
They are deeper to the contrasting loamy material than 
the losco soil. Included soils make up 5 to 15 percent of 
the map unit. 

Permeability is rapid in the sandy upper part of the 
losco soil and moderate in the loamy lower part. The 
available water capacity is moderate. Surface runoff is 
slow. The seasonal high water table is at a depth of 1 
to 3 feet from late fall through spring and during other 
periods of high precipitation. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
windthrow hazard, and plant competition. Because of 
the seasonal high water table, the use of equipment is 
limited to periods when the soil is relatively dry or when 
logging roads are sufficiently frozen. Because of the 
seasonal high water table, the trees on this soil are 
shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
harvested, undesirable plants can invade cutover areas 
and delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

If adequately drained, this soil is moderately well 
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suited to cropland. The major management concerns 
are the wetness and soil blowing. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface, cover crops, buffer strips, vegetative barriers, 
and field windbreaks help to control soi! blowing. 

Because of the wetness, this soil is poorly suited to 
building site development and septic tank absorption 
fields. Installing a subsurface drainage system helps to 
lower the water table if outlets are available. 
Constructing the buildings on well compacted fill 
material, which raises the level of the site, also can help 
to overcome the wetness. On sites for septic tank 
absorption fields, mounding or filling with suitable 
material, enlarging the absorption field, installing 
alternating drain fields, or pressurizing the absorption 
field helps to overcome the wetness. 

The land capability classification is lllw; the woodland 
ordination symbol is 4W; the Michigan soil management 
group is 4/2b. 


17—Roscommon muck. This very deep, nearly 
level, poorly drained soil is in depressions, in 
drainageways, and on low flats. It is subject to ponding. 
Individual areas are irregular in shape or long and 
narrow and range from 3 to nearly 100 acres in size. 

Typically, the surface layer is black muck about 4 
inches thick. The substratum to a depth of 60 inches is 
dark grayish brown, brown, and pale brown, mottled 
sand. In places the surface layer is thinner. 

Included with this soil in mapping are small areas of 
Au Gres, Croswell, and Tawas soils. Au Gres soils are 
somewhat poorly drained and are in the slightly higher 
landscape positions. Croswell soils are moderately well 
drained and are on low knolls and ridges. Tawas soils 
have more than 16 inches of muck at the surface. They 
are in landscape positions similar to those of the 
Roscommon soil. Included soils make up 5 to 20 
percent of the map unit. 

Permeability is rapid in the Roscommon soil. The 
available water capacity is low. Surface runoff is very 
slow or ponded. The seasonal high water table is near 
or above the surface from early fall through spring. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the high water table, 
equipment use is limited to periods when the soil is 
relatively dry or when access roads are frozen. Year- 
round roads require roadfill and gravel, and culverts are 
needed to maintain the natural drainage system. 
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Because of the wetness, seedling mortality can be more 
than 50 percent. Because of the seasonal high water 
table, the trees on this soil are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. After the trees are cut, plant competition 
can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

This soil is poorly suited to cropland. If good 
management is applied, however, some crops can be 
grown. Excess water, soil blowing, and the low 
available water capacity are the major management 
concerns. À surface or subsurface drainage system can 
lower the water table. A system of conservation tillage 
that does not invert the soil and leaves all or part of the 
crop residue on the surface, vegetative barriers, and 
field windbreaks help to control soil blowing. Returning 
crop residue to the soil, planting green manure crops, 
or regularly adding other organic material increases the 
available water capacity. 

Because of the high water table and the ponding, this 
Soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Viw; the 
woodland ordination symbol is 6W; the Michigan soil 
management group is 5c. 


18—Brevort mucky loamy sand. This very deep, 
nearly level, poorly drained soil is in depressions and 
drainageways. It is subject to ponding. Individual areas 
are irregular in shape and range from 3 to 100 acres in 
size. 

Typically, the surface layer is black mucky loamy 
sand about 6 inches thick. The upper part of the 
substratum is grayish brown, light olive brown, and light 
brownish gray, mottled loamy sand. The lower part to a 
depth of 60 inches is grayish brown sandy loam and 
loam. In places the surface layer is muck or sand. 

Included with this soil in mapping are small areas of 
Cathro, Hessel, and losco soils. Cathro soils are very 
poorly drained and have a thick organic surface layer. 
They are in the slightly lower landscape positions. 
Hessel soils have a loamy surface layer. They are in 
landscape positions similar to those of the Brevort soil. 
losco soils are somewhat poorly drained and are in the 
slightly higher landscape positions. Included soils make 
up 5 to 15 percent of the map unit. 

Permeability is moderately rapid or rapid in the sandy 
part of the Brevort soil and moderately slow in the 
loamy material. The available water capacity is 
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moderate. Surface runoff is very slow or ponded. The 
seasonal high water table is near or above the surface 
from late fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the seasonal high water table, the use of equipment 
is limited to periods when the soil is relatively dry or 
when access roads are frozen. Ruts form easily if 
skidders are used when the soil is wet. Year-round 
roads require roadfill and gravel, and culverts are 
needed to maintain the natural drainage system. 
Because of the wetness, seedling mortality can be more 
than 50 percent. Because of the seasonal high water 
table, the trees on this soil are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. After the trees are cut, plant competition 
can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

If adequately drained, this soil is moderately well 
suited to cropland. The major management concerns 
are excess water and soil blowing. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface, vegetative barriers, cover crops, and field 
windbreaks help to prevent excessive soil blowing. 

Because of the high water table and the ponding, this 
soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Vw; the woodland 
ordination symbol is 2W; the Michigan soil management 
group is 4/2c. 


20—Hessel mucky flaggy loam, bedrock 
substratum. This deep, nearly level, poorly drained soil 
is in depressions, in drainageways, and on low flats. It 
is subject to ponding. Individual areas are irregular in 
shape and range from 3 to more than 200 acres in size. 

Typically, the surface layer is black mucky flaggy 
loam about 6 inches thick. The subsoil is light olive 
brown, mottled, friable flaggy loam about 10 inches 
thick. The substratum is about 34 inches thick. It is 
brown, mottled flaggy loam in the upper part and 
grayish brown gravelly sandy loam in the lower part. 
Limestone bedrock is at a depth of about 50 inches. In 
some places a thin organic layer is at the surface. In 
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other places the soil has as much as 80 percent 
flagstones, cobbles, and channers throughout. Some 
areas are underlain by limestone bedrock at a depth of 
more than 60 inches. 

included with this soil in mapping are areas of Esau, 
Cathro, and Detour soils. Esau and Detour soils are 
somewhat poorly drained and are slightly higher on the 
landscape than the Hessel soil. Cathro soils are very 
poorly drained and have an organic surface layer. They 
are in depressions. Included soils make up 5 to 15 
percent of the map unit. 

Permeability is moderately slow in the Hessel soil. 
The available water capacity is moderate. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface from late fall through 
spring. 

Because of the wetness and the content of rock 
fragments, this soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the wetness, 
seedling mortality can be more than 50 percent. 
Because of the seasonal high water table, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are cut, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. Because of the 
wetness, seedling mortality, and plant competition, trees 
are generally not planted on this soil. 

Because of the high water table and the ponding, this 
soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Vw; the woodland 
ordination symbol is 6W; the Michigan soil management 
group is Gbc. 


21—Cathro muck. This very deep, nearly level, very 
poorly drained soil is in depressions, in drainageways, 
and on low flats. It is subject to ponding. Individual 
areas are irregular in shape or long and narrow and 
range from 5 to several hundred acres in size. 

Typically, the surface layer is black muck about 6 
inches thick. The next 28 inches is very dark brown and 
black muck. The substratum to a depth of 60 inches is 
grayish brown silty clay loam. In places the substratum 
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is sandy loam. In some areas marl is above the mineral 
material. In other areas limestone bedrock is within a 
depth of 60 inches. 

Included with this soil in mapping are areas of 
Hessel, Hettinger, Tawas, and Lupton soils. These soils 
are in landscape positions similar to those of the Cathro 
soil. Hessel and Hettinger soils are poorly drained and 
are loamy. Tawas soils are underlain by sand. Lupton 
soils have an organic layer more than 51 inches thick. 
Included soils make up 10 to 15 percent of the map 
unit. 

Permeability is moderately slow to moderately rapid 
in the organic part of the Cathro soil and moderate or 
moderately slow in the mineral part. The available water 
capacity is high. Surface runoff is very slow or ponded. 
The seasonal high water table is near or above the 
surface from late fall through spring. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of low strength, ordinary crawler tractors and rubber- 
tired skidders generally cannot be used on this soil. 
Special harvesting equipment is needed. The equipment 
can be used during periods in winter when access 
roads are frozen. Because of the wetness and the 
organic surface layer, seedling mortality can be more 
than 50 percent. Because of the wetness, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are harvested, plant competition can be 
expected to prevent or delay natural regeneration 
unless precautionary measures are applied. Because of 
the wetness, seedling mortality, and plant competition, 
trees are generally not planted on this soil. 

Because of the low strength and the ponding, this 
soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Viw; the 
woodland ordination symbol is 5W; the Michigan soil 
management group is M/3c. 


23—Greenwood peat. This very deep, nearly level, 
very poorly drained soil is in depressions and in areas 
surrounding lakes. It is subject to ponding. Individual 
areas are irregular in shape and range from 5 to 300 
acres in size. 

Typically, the surface layer is yellowish brown peat 
about 6 inches thick. The next layer is yellowish brown 
peat about 6 inches thick. Below this to a depth of 60 
inches is dark reddish brown mucky peat. 
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Included with this soil in mapping are small areas of 
Dawson and Roscommon soils. These soils are near 
the edges of the map unit. They are sandy throughout. 
Dawson soils are underlain by sand within a depth of 51 
inches. Included soils make up 5 to 10 percent of the 
map unit. 

Permeability is moderate or moderately rapid in the 
Greenwood soil. The available water capacity is very 
high. Surface runoff is very slow or ponded. The high 
water table is near or above the surface from early fall 
through spring. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of low strength, ordinary crawler tractors and rubber- 
tired skidders generally cannot be used on this soil. 
Special harvesting equipment is needed. The equipment 
can be used during periods in winter when access 
roads are frozen. Because of the wetness and the 
organic surface layer, the seedling mortality rate is 
more than 50 percent. Because of the wetness, the 
trees on this soil are shallow rooted. Many may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. After the trees are harvested, plant competition 
can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

Because of the low strength and the ponding, this 
soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is VIIw; the 
woodland ordination symbol is 2W; the Michigan soil 
management group is Mc-a. 


24B—Melita loamy sand, 0 to 6 percent slopes. 
This very deep, nearly level to undulating, somewhat 
excessively drained soil is on uplands. Individual areas 
are irregular in shape and range from 3 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 10 inches thick. The subsoil is 
about 50 inches thick. The upper part is dark brown, 
very friable loamy sand and yellowish brown and 
brownish yellow, very friable sand. The next part is 
mixed reddish brown, firm silty clay loam and light 
brownish gray sandy loam. The lower part is reddish 
brown, firm silty clay loam. 

included with this soil in mapping are small areas of 
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the Croswell soils that have a loamy substratum and 
small areas of Menominee and Rubicon soils. Croswell 
soils are moderately well drained and are in 
depressions. Menominee soils are well drained and are 
in landscape positions similar to those of the Melita soil. 
They are shallower to the underlying loamy material 
than the Melita soil. Rubicon soils are excessively 
drained and are slightly higher on the landscape than 
the Melita soil. They are sandy throughout. Included 
soils make up 5 to 10 percent of the map unit. 

Permeability is rapid in the sandy part of the Melita 
soil and moderately slow in the loamy part. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site, preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is poorly suited to cropland. Droughtiness 
and soil blowing are the major management concerns. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface, cover crops, vegetative barriers, and field 
windbreaks help to control soil blowing. Returning crop 
residue to the soil, growing green manure crops, or 
regularly adding other organic material increases the 
available water capacity. Irrigation can be beneficial 
during the drier summer months. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of the moderately slow permeability in the lower part of 
the profile and a poor filtering capacity in the upper 
part. Enlarging the absorption field or using a 
pressurized sewage disposal system reduces the risk of 
ground water pollution. 

The land capability classification is IVs; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 5/2a. 


24C—Melita loamy sand, 6 to 12 percent slopes. 
This very deep, gently rolling, somewhat excessively 
drained soil is on knolls and side slopes. Individual 
areas are irregular in shape or long and narrow and 
range from 3 to 50 acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 10 inches thick. The subsoil is 
about 50 inches thick. The upper part is dark brown, 
very friable loamy sand and yellowish brown and 
brownish yellow, very friable sand. The next part is 
mixed reddish brown, firm silty clay loam and light 
brownish gray sandy loam. The lower part is reddish 
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brown, firm silty clay loam. In places the lower part of 
the subsoil is sandy loam. 

Included with this soil in mapping are small areas of 
the Croswell soils that have a loamy substratum and 
small areas ០ Menominee and Rubicon soils. Croswell 
soils are moderately well drained and are in 
depressions. Menominee soils are well drained and are 
in landscape positions similar to those of the Melita soil. 
They are shallower to the underlying loamy material 
than the Melita soil. Rubicon soils are excessively 
drained and are slightly higher on the landscape than 
the Melita soil. They are sandy throughout. Included 
soils make up 5 to 10 percent of the map unit. 

Permeability is rapid in the sandy part of the Melita 
soil and moderately slow in the loamy part. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is poorly suited to cropland. The major 
management concerns are water erosion, soil blowing, 
droughtiness, and a low content of organic matter. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Field windbreaks, 
vegetative barriers, and winter cover crops help to 
control soil blowing. Applying a system of conservation 
tillage and periodically adding manure or other organic 
material! to the soil increase the available water capacity 
and the content of organic matter. Irrigation can be 
beneficial during the drier summer months. 

This soil is moderately well suited to building site 
development. The slope is the major management 
concern. Buildings should be designed so that they 
conform to the natural slope of the land. Land shaping 
may be necessary in some areas. The slope and a poor 
filtering capacity are management concerns on sites for 
septic tank absorption fields. The moderately slow 
permeability in the lower part of the soil and a poor 
filtering capacity in the upper part are limitations. 
Enlarging or pressurizing the absorption field reduces 
the risk of ground water pollution. Land shaping and 
installing the distribution lines across the slope help to 
ensure that the absorption field functions properly. 

The land capability classification is IVs; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 5/2a. 
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25A—Au Gres sand, 0 to 3 percent slopes. This 
very deep, nearly level and very gently sloping, 
somewhat poorly drained soil is in depressions, in 
drainageways, and on low flats. Individual areas are 
irregular in shape and range from 3 to 40 acres in size. 

Typically, about 2 inches of black, partially 
decomposed forest litter is at the surface. The surface 
layer is light brownish gray sand about 4 inches thick. 
The subsoil is about 26 inches thick. It is mottled and 
very friable. The upper part is dark reddish brown loamy 
sand. The lower part is yellowish brown sand. The 
substratum to a depth of 60 inches is yellowish brown 
sand. In some areas in Bearinger Township, the soil 
has a stony surface layer. 

Included with this soil in mapping are small areas of 
Croswell and Roscommon soils. Croswell soils are 
moderately well drained and are in the higher landscape 
positions. Roscommon soils are poorly drained and are 
in depressions. Included soils make up 5 to 10 percent 
of the map unit. 

Permeability is rapid in the Au Gres soil. The 
available water capacity is low. Surface runoff is very 
slow. The seasonal high water table is at a depth of 0.5 
foot to 1.5 feet from late fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the seasonal high water table, 
the use of equipment is limited to periods when the soil 
is relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate the seasonal 
wetness or using special methods of site preparation, 
such as bedding before planting, can reduce the 
seedling mortality rate. Because of the seasonal high 
water table, the trees on this soil are shallow rooted. 
Some may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is poorly suited to cropland. Some crops 
can be grown, however, if the cropland is managed 
properly. The major management concerns are the 
wetness, soil blowing, and the low available water 
capacity. A surface or subsurface drainage system can 
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lower the water table. A system of conservation tillage 
that does not invert the soil and leaves all or part of the 
crop residue on the surface, cover crops, vegetative 
barriers, buffer strips, or field windbreaks can help to 
control soil blowing. Additions of organic material 
increase the organic matter content and the available 
water capacity. 


This soil is poorly suited to building site development. 


The major concern is the wetness. Subsurface drains 
can lower the water table. Constructing the buildings on 
well compacted fill material also can help to overcome 
the wetness. The soil is poorly suited to septic tank 
absorption fields because of the wetness and a poor 
filtering capacity. The poor filtering capacity can result 
in the pollution of ground water. Mounding the 
absorption field with suitable fill material and using a 
pressurized sewage disposal system help to overcome 
this limitation. 

The land capability classification is IVw; the 
woodland ordination symbol is 6W; the Michigan soil 
management group is 50. 


28A—Moltke very fine sandy loam, 0 to 3 percent 
slopes. This very deep, nearly level and gently 
undulating, somewhat poorly drained soil is in 
depressions, in drainageways, and on flats. Individual 
areas are irregular in shape and range from 3 to more 
than 100 acres in size. 

Typically, the surface layer is dark brown very fine 
sandy loam about 4 inches thick. The subsurface layer 
is light brownish gray loamy very fine sand about 5 
inches thick. The subsoil is about 24 inches thick. It is 
mottled. The upper part is mixed pale brown loamy very 
fine sand and dark brown, firm very fine sandy loam. 
The next part is brown, firm very fine sandy loam. The 
lower part is yellowish brown, friable very fine sandy 
loam. The substratum to a depth of about 60 inches is 
light yellowish brown, mottled, stratified very fine sandy 
loam and loamy very fine sand. In places the surface 
layer is fine sandy loam. 

Included with this soil in mapping are small areas of 
Grace, Bowers, and Glawe soils. Grace soils are well 
drained and are in the higher landscape positions. 
Bowers soils are finer textured than the Moltke soil. 
They are in landscape positions similar to those of the 
Moltke soil. Glawe soils are poorly drained and are in 
depressions. Included soils make up 5 to 15 percent of 
the map unit. 

Permeability is moderate in the Moltke soil. The 
available water capacity is high. Surface runoff is slow. 
The seasonal high water table is at a depth of 0.5 foot 
to 1.5 feet from fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 
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Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Ruts form easily if skidders are used when 
the soil is wet. Deep ruts tend to restrict lateral 
drainage, alter soil structure, and damage tree roots. 
Consequently, the use of equipment is limited to 
periods when the soil is relatively dry or when logging 
roads are sufficiently frozen. Because of the wetness, 
seedling mortality is a management concern. Planting 
seedlings that can tolerate wetness or using special 
methods of site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 
Because of the seasonal high water table, the trees on 
this soil are shallow rooted. Some may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are cut, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

If adequately drained, this soil is well suited to 
cropland. The wetness, soil blowing, and compaction 
are the major management concerns. A subsurface 
drainage system can lower the water table. Cover 
crops, a system of conservation tillage that does not 
invert the soil and leaves all or part of the crop residue 
on the surface, buffer strips, vegetative barriers, and 
field windbreaks help to control soil blowing. Minimizing 
tillage operations and delaying tillage and harvesting 
when the soil is wet help to prevent compaction and 
alteration of soil structure. 

Because of the wetness, this soil is poorly suited to 
building site development and septic tank absorption 
fields. Constructing the buildings on well compacted fill 
material, which raises the level of the site, helps to 
overcome the wetness. On sites for septic tank 
absorption fields, mounding with suitable material or 
pressurizing the absorption field helps to overcome the 
wetness. 

The land capability classification is ۱۱۸: the woodland 
ordination symbol is 3W; the Michigan soil management 
group is 3b-s. 


29—Glawe mucky very fine sandy loam. This very 
deep, nearly level, poorly drained soil is in depressions, 
in drainageways, and on low flats. It is subject to 
ponding. Individual areas are irregular in shape and 
range from 5 to 60 acres in size. 

Typically, the surface layer is black mucky very fine 
sandy loam about 10 inches thick. The substratum 
extends to a depth of 60 inches or more. It is mottled. 
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The upper part is gray loamy very fine sand. The next 
part is light brownish gray very fine sandy loam. The 
lower part is pale brown, stratified silt loam, very fine 
sandy loam, and loamy very fine sand. 

Included with this soil in mapping are small areas of 
Moltke, Cathro, and Hettinger soils. Moltke soils are 
somewhat poorly drained and are slightly higher on the 
landscape than the Glawe soil. Cathro soils are very 
poorly drained and are slightly lower on the landscape 
than the Glawe soil. They have an organic surface 
layer. Hettinger soils are in landscape positions similar 
to those of the Glawe soil. They are finer textured than 
the Glawe soil. Included soils make up 5 to 15 percent 
of the map unit. 

Permeability is moderate in the Glawe soil. The 
available water capacity is high. Surface runoff is very 
slow or ponded. The seasonal high water table is near 
or above the surface from fall through spring. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, the use of equipment is limited 
to periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the wetness, 
seedling mortality can be more than 50 percent. 
Because of the seasonal high water table, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are cut, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. Because of the 
wetness, seedling mortality, and plant competition, trees 
are generally not planted on this soil. 

If adequately drained, this soil is well suited to 
cropland. Excess water, compaction, and a low soil 
temperature in the spring are the major management 
concerns. A surface or subsurface drainage system can 
lower the water table. Minimizing tillage and delaying 
tillage and harvesting during periods when the soil is 
wet help to prevent compaction. Ridge tillage helps the 
soil to warm up and dry out in spring, thus allowing 
earlier planting and faster germination. 

Because of the high water table and the ponding, this 
Soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Vw; the woodland 
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ordination symbol is 2W; the Michigan soil management 
group is 3c-s. 


30—Evart silt loam. This very deep, nearly level, 
poorly drained soil is on low flats adjacent to rivers and 
creeks. It is subject to flooding during periods of rapid 
spring melt and during extremely heavy rains. Individual 
areas are long and narrow and range from 3 to 20 
acres in size. 

Typically, the surface layer is black silt loam about 2 
inches thick. The substratum to a depth of about 60 
inches is pale brown and grayish brown, mottled sand 
that has a few thin organic streaks. In some places the 
substratum is very stony. In other places it is loamy. 

Included with this soil in mapping are small areas of 
Winterfield and Tawas soils. Winterfield soils are 
somewhat poorly drained and are in the higher 
landscape positions. Tawas soils are very poorly 
drained and are in landscape positions similar to those 
of the Evart soil. They have a thick organic surface 
layer. Included soils make up 5 to 15 percent of the 
map unit. 

Permeability is rapid in the Evart soil. The available 
water capacity is low. Surface runoff is very slow or 
ponded. The seasonal high water table is at or near the 
surface in late fall, during periods of spring melt, and 
during other periods of high precipitation. 

Because of the flooding, the wetness, and the hazard 
of frost, this soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the wetness, 
seedling mortality can be more than 50 percent. 
Because of the seasonal high water table, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are cut, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. Because of the 
wetness, seedling mortality, plant competition, and the 
flooding, trees are generally not planted on this soil. 

Because of the flooding and the wetness, this soil is 
unsuited to building site development and septic tank 
absorption fields. 

The land capability classification is Vllw; the 
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woodland ordination symbol is 2W; the Michigan soil 
management group is L-4c. 


31B—Mancelona loamy sand, 2 to 6 percent 
slopes. This very deep, gently undulating and 
undulating, somewhat excessively drained soil is an 
upland plains and low ridges. Individual areas are 
irregular in shape and range from 5 to 40 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsoil is about 14 inches 
thick. The upper part is dark brown, very friable gravelly 
loamy sand. The next part is reddish brown, friable 
gravelly sandy loam. The lower part is yellowish brown, 
loose sand. The substratum to a depth of 60 inches is 
light yellowish brown, stratified sand and gravel. 

Included with this soil in mapping are small areas of 
East Lake, Gladwin, and Rubicon soils. East Lake and 
Rubicon soils are in landscape positions similar to those 
of the Mancelona soil. East Lake soils do not have a 
loamy subsoil. Rubicon soils are excessively drained 
and do not have a loamy subsoil or a gravelly 
substratum. Gladwin soils are somewhat poorly drained 
and are in depressions and drainageways. Included 
soils make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Mancelona soil and very rapid in the substratum. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. 
Droughtiness and soil blowing are the major 
management concerns. A system of conservation tillage 
that does not invert the soil and leaves all or part of the 
crop residue on the surface, cover crops, vegetative 
barriers, and field windbreaks help to control soil 
blowing. Leaving crop residue on the surface, growing 
green manure crops, or regularly adding other organic 
material increases the available water capacity. 
Irrigation can be beneficial during the drier summer 
months. 

This soil is well suited to building site development. It 
is only moderately well suited to septic tank absorption 
fields because of a poor filtering capacity. It readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is Ills; the woodland 
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ordination symbol is 3A; the Michigan soil management 
group is 4a. 


31C—Mancelona loamy sand, 6 to 15 percent 
slopes. This very deep, gently rolling, somewhat 
excessively drained soil is on ridges and side slopes. 
Individual areas are irregular in shape or long and 
narrow and range from 3 to 60 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 3 inches thick. The subsurface layer is grayish 
brown loamy sand about 3 inches thick. The subsoil is 
about 14 inches thick. The upper part is dark brown, 
very friable gravelly loamy sand. The next part is 
reddish brown, friable gravelly sandy loam. The lower 
part is yellowish brown, loose sand. The substratum to 
a depth of 60 inches is light yellowish brown, stratified 
sand and gravel. 

Included with this soil in mapping are small areas of 
East Lake and Rubicon soils. These soils are in 
landscape positions similar to those of the Mancelona 
Soil. East Lake soils do not have a loamy subsoil. 
Rubicon soils are excessively drained and do not have 
a loamy subsoil or a gravelly substratum. Included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Mancelona soil and very rapid in the lower part. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are water erosion, 
droughtiness, a low content of organic matter, and soil 
blowing. Crop rotations that include grasses or 
legumes, stripcropping, conservation tillage, and 
grassed waterways can be effective in controlling water 
erosion. Field windbreaks, vegetative barriers, and 
winter cover crops help to control scil blowing. Applying 
a system of conservation tillage and periodically adding 
manure or other organic material to the soil increase 
the available water capacity and the content of organic 
matter. 

This soil is moderately well suited to building site 
development and septic tank absorption fields. The 
slope is the major limitation on building sites. The 
buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The slope and a poor filtering 
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capacity are limitations on sites for septic tank 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption fields function 
properly. 

The land capability classification is Ille; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 4a. 


31E—Mancelona loamy sand, 15 to 35 percent 
slopes. This very deep, rolling to steep, somewhat 
excessively drained soil is on hills, ridges, and side 
slopes. Individual areas are irregular in shape or long 
and narrow and range from 3 to 40 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 3 inches thick. The subsurface layer is grayish 
brown loamy sand about 3 inches thick. The subsoil is 
about 14 inches thick. The upper part is dark brown, 
very friable gravelly loamy sand. The next part is 
reddish brown, friable gravelly sandy loam. The lower 
part is yellowish brown, loose sand. The substratum to 
a depth of 60 inches is light yellowish brown, stratified 
sand and gravel. 

Included with this scil in mapping are small areas of 
East Lake and Rubicon soils. These soils are in 
landscape positions similar to those of the Mancelona 
Soil. East Lake soils do not have a loamy subsoil. 
Rubicon soils are excessively drained and do not have 
a loamy subsoil or a gravelly substratum. Included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Mancelona soil and very rapid in the substratum. The 
available water capacity is low. Surface runoff is 
medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The hazard of erosion, 
the equipment limitation, and plant competition are 
management concerns. Erosion can result from the 
concentration of runoff on logging roads, on skid roads, 
in the tracks of wheeled equipment, and on landings. 
Removing water with water bars, out-sloping or in- 
sloping road surfaces, culverts, and drop structures and 
seeding roads and trails after the trees are logged help 
to prevent excessive soil loss. The slope can interfere 
with the traction of wheeled equipment. As a result, 
logging roads should be built on the contour or on the 
gentler slopes. The slope limits the selection of sites for 
logging roads and landings. It can hinder the use of 
planting equipment. After the trees are harvested, 
undesirable plants can invade clearcut areas and delay 
the establishment of desirable species. If trees are 
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planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This scil is poorly suited to building site development 
and septic tank absorption fields. The slope is the major 
management concern on building sites. The buildings 
should be designed so that they conform to the natural 
slope of the land. The slope and a poor filtering 
capacity are management concerns on sites for septic 
tank absorption fields. The soil readily absorbs but does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of ground water. 
Land shaping and installing the distribution lines across 
the slope help to ensure that the absorption fields 
function properly. 

The land capability classification is Vile; the 
woodland ordination symbol is 3R; the Michigan soil 
management group is 4a. 


33A—Detour flaggy loam, 0 to 3 percent slopes. 
This very deep, nearly level and gently undulating, 
somewhat poorly drained soil is in depressions, in 
drainageways, and on flats. Individual areas are 
irregular in shape and range from 3 to more than 100 
acres in size. 

Typically, the surface layer is very dark grayish 
brown flaggy loam about 5 inches thick. The subsoil is 
about 21 inches thick. It is mottled. The upper part is 
brown and yellowish brown, friable flaggy loam. The 
lower part is brown, friable flaggy sandy loam. The 
substratum to a depth of 60 inches is dark grayish 
brown flaggy sandy loam. In some areas limestone 
bedrock is at a depth of 40 to 60 inches. In other areas 
the rock fragments are dominantly cobbles and stones. 
In some places the surface layer is sandy loam or fine 
sandy loam. In other places it is extremely cobbly or 
flaggy. 

Included with this soil in mapping are small areas of 
Krakow, Hessel, and Bonduel soils. Krakow soils are 
well drained and are on the higher knolls and ridges. 
Hessel soils are poorly drained and are in depressions 
and drainageways. Bonduel soils are underlain by 
limestone bedrock. They are in landscape positions 
similar to those of the Detour soil. Included soils make 
up 5 to 20 percent of the map unit. 

Permeability is slow in the Detour soil. The available 
water capacity is moderate. Surface runoff is slow. The 
seasonal high water table is at a depth of 0.5 foot to 2.0 
feet from late fall through early spring and during other 
periods of high precipitation. 

Because of the wetness and the content of rock 
fragments, this soil is generally unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
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competition. Ruts form easily if skidders are used when 
the soil is wet. Where deep ruts have formed, lateral 
drainage can be restricted, soil structure altered, and 
tree roots damaged. Consequently, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate seasonal wetness 
or using special methods of site preparation, such as 
bedding before planting, can reduce the seedling 
mortality rate. Flagstones on the surface can hinder tree 
planting. In places the stones on the surface can reduce 
the operating speed of skidders. Because of the 
seasonal high water table, the trees on this soil are 
shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. If trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is poorly suited to building site development 
because of the wetness and the content of rock 
fragments. It is generally unsuited to septic tank 
absorption fields because of the wetness, the slow 
permeability, and the content of rock fragments. 

The land capability classification is Vlw; the 
woodland ordination symbol is 7W; the Michigan soil 
management group is Gbc. 


35A—Ingalls sand, 0 to 3 percent slopes. This very 
deep, nearly level and gently undulating, somewhat 
poorly drained soil is in depressions, on flats, and in 
drainageways. Individual areas are irregular in shape 
and range from 3 to 40 acres in size. 

Typically, about 1 inch of black, partially decomposed 
leaf litter is at the surface. The surface layer is black 
sand about 3 inches thick. The subsurface layer is 
pinkish gray sand about 8 inches thick. The subsoil is 
about 14 inches thick. It is mottled. The upper part is 
dark reddish brown, friable loamy sand. The lower part 
is strong brown, very friable sand. The upper part of the 
substratum is yellowish brown, mottled sand. The lower 
part to a depth of 60 inches is dark brown, brown, and 
pinkish gray, stratified silt loam and very fine sandy 
loam. In some areas the surface layer is fine sand. 

Included with this soil in mapping are small areas of 
Allendale and Burleigh soils and small areas of the 
Croswell soils that have a loamy substratum. Allendale 
soils are finer textured in the substratum than the 
Ingalls soil. They are in landscape positions similar to 
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those of the Ingalls soil. Burleigh soils are poorly 
drained and are in the lower depressions and 
drainageways. Croswell soils are moderately well 
drained and are on low knolls. Included soils make up 5 
to 15 percent of the map unit. 

Permeability is rapid in the sandy upper part of the 
Ingalls soil and moderately slow in the stratified lower 
part. The available water capacity is moderate. Surface 
runoff is very slow. The seasonal high water table is at 
a depth of 0.5 foot to 1.5 feet from late fall through 
spring and during other periods of high precipitation. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the seasonal high water table, 
the use of equipment is limited to periods when the soil 
is relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate the seasonal 
wetness or using special methods of site preparation, 
such as bedding before planting, can reduce the 
seedling mortality rate. Because of the seasonal high 
water table, the trees on this soil are shallow rooted. 
Some may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is only moderately well suited to cropland, 
but crops can be grown if the cropland is managed 
properly. The major management concerns are the 
wetness, soil blowing, and the low available water 
capacity. A surface or subsurface drainage system can 
lower the water table. A system of conservation tillage 
that does not invert the soil and leaves all or part of the 
crop residue on the surface, cover crops, vegetative 
barriers, buffer strips, and field windbreaks help to 
control soil blowing. Regular additions of organic 
material to the soil increase the content of organic 
matter and the available water capacity. 

This soil is poorly suited to building site development 
and septic tank absorption fields because of the 
wetness. Constructing the buildings on well compacted 
fill material, which raises the level of the site, can help 
to overcome the wetness. On sites for septic tank 
absorption fields, mounding with suitable material or 
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pressurizing the absorption field helps to overcome the 
wetness. 

The land capability classification is ۱۱/۰ the woodland 
ordination symbol is 4W; the Michigan soil management 
group is 4/2b. 


36—Burleigh mucky loamy fine sand. This very 
deep, nearly level, poorly drained soil is in depressions, 
in drainageways, and on low flats. It is subject to 
ponding. Individual areas are irregular in shape and 
range from 3 to 100 acres in size. 

Typically, the surface layer is black mucky loamy fine 
sand about 5 inches thick. The substratum is mottled. 
The upper part is gray and dark yellowish brown loamy 
fine sand. The lower part to a depth of 60 inches is 
reddish brown, light brown, brown, and pale brown, 
stratified very fine sand and silty clay loam. 

Included with this soil in mapping are small areas of 
Cathro, Glawe, and Ingalls soils. Cathro and Glawe 
soils are in landscape positions similar to those of the 
Burleigh soil. Cathro soils have a thick organic surface 
layer. Glawe soils have a loamy surface layer. Ingalls 
soils are somewhat poorly drained and are on low 
knolls. included soils make up 5 to 10 percent of the 
map unit. 

Permeability is rapid in the sandy upper part of the 
Burleigh soil and moderately slow in the lower stratified 
part. The available water capacity is moderate. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface from fall through 
spring and during other periods of high precipitation. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the seasonal high water table, the use of equipment 
is limited to periods when the soil is relatively dry or 
when access roads are frozen. Ruts form easily if 
skidders are used when the soil is wet. Year-round 
roads require roadfil!l and gravel, and culverts are 
needed to maintain the natural drainage system. 
Because of the wetness, seedling mortality can be more 
than 50 percent. Trees on this soil are shallow rooted. 
Many may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

If adequately drained, this soil is moderately well 
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suited to cropland. The major management concerns 
are the wetness and soil blowing. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface, vegetative barriers, cover crops, and field 
windbreaks help to control soil blowing. 

Because of the high water table and the ponding, this 
Soil is unsuited to building site development and septic 
tank absorption fields. 

The land capability classification is Vw; the woodland 
ordination symbol is 2W; the Michigan soil management 
group is 4/2c. 


37A—Gladwin loamy sand, 0 to 3 percent slopes. 
This very deep, nearly level and gently undulating, 
somewhat poorly drained soil is in depressions, in 
drainageways, and on flats. Individual areas are 
irregular in shape and range from 3 to 40 acres in size. 

Typically, the surface layer is black loamy sand about 
8 inches thick. The subsoil is about 28 inches thick. It is 
mottled. The upper part is dark yellowish brown and 
yellowish brown, very friable sand. The lower part is 
brown, friable gravelly sandy loam. The substratum to a 
depth of 60 inches is pale brown, stratified sand and 
gravel. 

Included with this soil in mapping are small areas of 
East Lake, Mancelona, and Wheatley soils. East Lake 
and Mancelona soils are somewhat excessively drained 
and are on knolls and ridges. Wheatley soils are poorly 
drained and are in low depressions and drainageways. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Gladwin soil and rapid or very rapid in the lower 
part. The available water capacity is low. Surface runoff 
is very slow. The seasonal high water table is at a 
depth of 0.5 foot to 1.5 feet from late fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the seasonal high water tabie, 
the use of equipment is limited to periods when the soil 
is relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate the seasonal 
wetness or using special methods of site preparation, 
such as bedding before planting, can reduce the 
seedling mortality rate. Because of the seasonal high 
water table, the trees on this soil are shallow rooted. 
Some may be blown down during periods of high wind 
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and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

If adequately drained, this soil is moderately well 
suited to cropland. The major management concerns 
are the wetness and soil blowing. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface helps to prevent excessive soil loss. Cover 
crops, buffer strips, vegetative barriers, and field 
windbreaks also help to control soil blowing. 

This soil is poorly suited to building site development 
and septic tank absorption fields. The wetness is the 
major limitation on building sites. If sufficient outlets are 
available, a subsurface drainage system can lower the 
water table. Constructing the buildings on well 
compacted fill also can help to overcome the wetness. 
A poor filtering capacity and the wetness are 
management concerns on sites for septic tank 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. Filling or 
mounding with suitable material or pressurizing the 
absorption field helps to overcome this limitation. 

The land capability classification is lllw; the woodland 
ordination symbol is 4W; the Michigan soil management 
group is 4b. 


38—Ruse loam. This shallow, nearly level, poorly 
drained soil is in depressions and on low flats. It is 
subject to ponding. Individual areas are irregular in 
shape and range from 3 to 30 acres in size. 

Typically, the surface layer is very dark gray loam 
about 5 inches thick. The subsoil is about 7 inches 
thick. It is mottled and firm. The upper part is light olive 
brown loam. The lower part is light olive brown fine 
sandy loam. Limestone bedrock is at a depth of about 
12 inches. In some places as much as 60 percent 
limestone channers and flagstones are throughout the 
solum. In other places the soil has a thin organic 
surface layer. 

Included with this soil in mapping are small areas of 
Ensign and Hessel soils. Ensign soils are somewhat 
poorly drained and are on the higher benches. Hessel 
soils are deeper over limestone bedrock than the Ruse 
soil. They are in landscape positions similar to those of 
the Ruse soil. Included soils make up 5 to 10 percent of 
map unit. 
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Permeability is moderate in the Ruse soil. The 
available water capacity is very low. Surface runoff is 
very slow or ponded. The seasonal high water table is 
near or above the surface from late fall through spring. 

Because of the wetness and the depth to bedrock, 
this soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, the use of equipment is limited 
to periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the high water 
table, seedling mortality can be more than 50 percent. 
Trees on this soil are shallow rooted. Many may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. After the trees are cut, plant competition can 
be expected to prevent or delay natural regeneration 
unless precautionary measures are applied. Because of 
the wetness, seedling mortality, and plant competition, 
trees are generally not planted on this soil. 

Because of the depth to bedrock, the high water 
table, and the ponding, this soil is unsuited to building 
site development and septic tank absorption fields. 

The land capability classification is Vllw; the 
woodland ordination symbol is 5W; the Michigan soil 
management group is Rbc. 


39B—Grayling sand, 0 to 8 percent slopes. This 
very deep, nearly level to gently rolling, excessively 
drained soil is on uplands. Individual areas are irregular 
in shape and range from 5 to 200 acres in size. 

Typically, the surface layer is black sand about 1 
inch thick. The subsoil is very friable sand about 24 
inches thick. The upper part is strong brown, and the 
lower part is yellowish brown. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Included with this soil in mapping are small areas of 
Au Gres, Graycalm, and Rubicon soils. Au Gres soils 
are somewhat poorly drained and are in depressions 
and drainageways. Graycalm and Rubicon soils are in 
landscape positions similar to those of the Grayling soil. 
Graycalm soils have thin bands of loamy sand or sandy 
loam in the subsoil. Rubicon soils have a subsoil that is 
darker than that of the Grayling soil. Included soils 
make up 5 to 15 percent of the map unit. 

Permeability is rapid in the Grayling soil. The 
available water capacity is low. Surface runoff is very 
slow. 

Because of droughtiness, a scarcity of plant 
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nutrients, and soil blowing, this soil is generally unsuited 
to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. The best sites for 
landings are the nearly level areas. Because of 
droughtiness, seedling mortality can be more than 50 
percent. Planting seedlings that can withstand droughty 
conditions and planting when the soil is moist can 
reduce the seedling mortality rate. 

This soil is well suited to building site development. It 
is only moderately well suited to septic tank absorption 
fields because of a poor filtering capacity. It readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is Vis; the woodland 
ordination symbol is 4S; the Michigan soil management 
group is 5.7a. 


39C—Grayling sand, 8 to 15 percent slopes. This 
very deep, gently rolling, excessively drained soil is on 
ridges, knolls, and side slopes. Individual areas are 
irregular in shape and range from 5 to 60 acres in size. 

Typically, the surface layer is black sand about 1 
inch thick. The subsoil is very friable sand about 24 
inches thick. The upper part is strong brown, and the 
lower part is yellowish brown. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Included with this soil in mapping are small areas cf 
Graycalm and Rubicon soils. These soils are in 
landscape positions similar to those of the Grayling soil. 
Graycalm soils have very thin bands of loamy sand or 
sandy loam in the subsoil. Rubicon soils have a subsoil 
that is darker than that of the Grayling soil. Included 
soils make up 1 to 10 percent of the map unit. 

Permeability is rapid in the Grayling soil. The 
available water capacity is low. Surface runoff is slow. 

Because of the slope, droughtiness, a scarcity of 
plant nutrients, and soil blowing, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. The slope limits the 
number of suitable landing sites. Landings can be 
established in small, nearly level areas, if any are 
available, or in the nearly level adjacent areas. Because 
of droughtiness, seedling mortality can be more than 50 
percent. Planting seedlings that can withstand droughty 
conditions and planting when the soil is moist can 
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reduce the seedling mortality rate. 

This soil is only moderately well suited to building 
site development. The slope is a management concern. 
Buildings should be designed so that they conform to 
the natural slope of the land. The soil is poorly suited to 
septic tank absorption fields because of the slope and a 
poor filtering capacity. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption fields function properly. The soil readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is Vis; the woodland 
ordination symbol is 4S; the Michigan soil management 
group is 5.7a. 


40B—Nunica silt loam, 2 to 6 percent slopes. This 
very deep, gently undulating and undulating, moderately 
well drained soil is on low knolls and uplands. Individual 
areas are irregular in shape and range from 3 to 30 
acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
about 14 inches thick. The upper part is reddish brown, 
firm silty clay loam and grayish brown very fine sandy 
loam. The next part is reddish brown, firm silty clay 
loam. The lower part is brown, firm silty clay loam. The 
substratum to a depth of about 60 inches is light brown, 
mottled silt loam, silty clay loam, and silt. 

Included with this soil in mapping are small areas of 
Bowers and Menominee soils. Bowers soils are 
somewhat poorly drained and are in depressions and 
drainageways. Menominee soils are sandy in the upper 
part of the subsoil. They are on low knolls and ridges. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability is moderately slow in the Nunica soil. 
The available water capacity is high. Surface runoff is 
slow. The seasonal high water table is at a depth of 3 
to 5 feet from late fall through spring. 

Most areas are used as cropland. Some are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, plant competition can be expected to delay 
natural regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is well suited to cultivated crops and hay. 
The major management needs are measures that 
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control water erosion and help to prevent compaction. 
Crop rotations that include grasses or legumes, 
stripcropping, conservation tillage, and grassed 
waterways can be effective in controlling water erosion. 
Working the soil when it is too wet results in cloddiness 
and compaction, which inhibit root growth and alter the 
natural soil structure. Minimizing tillage and harvesting 
when the soil is too wet can help to prevent excessive 
compaction. 

This soil is moderately well suited to building site 
development. The shrink-swell potential is the major 
concern. Constructing buildings with wider foundation 
trenches than is normal and backfilling with suitable 
coarse fill material can help to overcome the effects of 
shrinking and swelling. The soil is poorly suited to 
septic tank absorption fields because of the moderately 
slow permeability and the seasonal high water table. 
Enlarging the absorption field, mounding with suitable 
material, installing alternating drain fields, or 
pressurizing the absorption field helps to overcome 
these limitations. 

The land capability classification is lle; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 1.5a. 


41A—Bowers silt loam, 0 to 3 percent slopes. This 
very deep, nearly level and very gently sloping, 
somewhat poorly drained soil is on flats and in 
depressions. Individual areas are irregular in shape and 
range from 3 to 60 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 7 inches thick. The subsurface 
layer is light brownish gray, mottled silt loam about 2 
inches thick. The subsoil is reddish brown, firm silty clay 
loam about 9 inches thick. The substratum to a depth of 
about 60 inches is pink and light reddish brown, mottled 
silty clay loam. In places the substratum is stratified 
very fine sand to silty clay. 

Included with this soil in mapping are small areas of 
Allendale, Hettinger, and Nunica soils. Allendale soils 
are sandy in the upper part of the subsoil. They are on 
low knolls and ridges. Hettinger soils are poorly drained 
and are in depressions and drainageways. Nunica soils 
are moderately well drained and are on low knolls. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability is slow in the Bowers soil. The available 
water capacity is high. Surface runoff is slow. The 
seasonal high water table is at a depth of 1 to 2 feet 
from late fall through spring and during other periods of 
high precipitation. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, the 
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windthrow hazard, and plant competition. Ruts form 
easily if skidders are used when the soil is wet. Where 
deep ruts have formed, lateral drainage can be 
restricted, soil structure altered, and tree roots 
damaged. Consequently, the use of equipment is limited 
to periods when the soil is relatively dry or when 
logging roads are sufficiently frozen. Because of the 
seasonal high water table, the trees on this soil are 
shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. If trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

If adequately drained, this soil is well suited to 
cropland. The wetness and compaction are the major 
management concerns. A subsurface drainage system 
can lower the water table. Minimizing tillage operations 
and delaying tillage and harvesting when the soil is wet 
help to prevent compaction and alteration of soil 
structure. A cropping sequence that includes grasses 
and legumes also helps to maintain soil structure. 

This soil is poorly suited to building site development 
and is generally unsuited to septic tank absorption fields 
because of the wetness and the slow permeability. 
Constructing buildings on well compacted fill can help to 
overcome the wetness. 

The land capability classification is llw; the woodland 
ordination symbol is 7W; the Michigan soil management 
group is 1.5b. 


42—Hettinger loam. This very deep, nearly level, 
poorly drained soil is in depressions, in drainageways, 
and on low flats. It is subject to ponding. Individual 
areas are irregular in shape and range from 3 to 100 
acres in size. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsoil is about 19 inches 
thick. It is mottled and firm. The upper part is grayish 
brown silty clay loam. The lower part is light brownish 
gray silt loam. The substratum to a depth of about 60 
inches is light brown, mottled, stratified silt loam, silty 
clay loam, and very fine sandy loam. Some areas have 
a thin organic surface layer. 

Included with this soil in mapping are small areas of 
Cathro, Pinconning, and Bowers soils. Cathro soils 
have more than 16 inches of muck at the surface. They 
are in the lower swales and depressions. Pinconning 
soils have a sandy surface layer. They are in landscape 
positions similar to those of the Hettinger soil. Bowers 
soils are somewhat poorly drained and are in the 


48 


slightly higher landscape positions. Included soils make 
up 5 to 10 percent of the map unit. 

Permeability is slow in the Hettinger soil. The 
available water capacity is high. Surface runoff is very 
slow or ponded. The seasonal high water table is near 
or above the surface from late fall through spring and 
during other periods of high precipitation. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the high water 
table, the loss of natural seedlings can be more than 50 
percent. Trees on this soil are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. After the trees are cut, plant competition 
can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

If adequately drained, this soil is well suited to 
cropland. Excess water, compaction, and a low soil 
temperature in the spring are the major management 
concerns. Surface and subsurface drainage systems 
can lower the water table. Minimizing tillage and 
delaying tillage and harvesting during periods when the 
soil is wet help to prevent compaction. Ridge tillage 
helps the soil to warm up and dry out in the spring, thus 
allowing earlier planting and faster germination. 

Because of the high water table, the ponding, and 
the slow permeability, this soil is unsuited to building 
site development and septic tank absorption fields. 

The land capability classification is Vw; the woodland 
ordination symbol is 6W; the Michigan soil management 
group is 1.5c 


43B—Graycalm sand, 0 to 8 percent slopes. This 
very deep, nearly level to gently rolling, somewhat 
excessively drained soil is on uplands. Individual areas 
are irregular in shape and range from 5 to 200 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown sand about 3 inches thick. The subsoil to a depth 
of 60 inches is very friable sand. The upper part is 
brownish yellow and yellowish brown. The next part is 
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light yellowish brown. The lower part is light yellowish 
brown and has very thin bands of strong brown, very 
friable loamy sand. 

Included with this soil in mapping are small areas of 
Cheboygan, Rubicon, and Au Gres soils. Cheboygan 
and Rubicon soils are in landscape positions similar to 
those of the Graycalm soil. Cheboygan soils are well 
drained. They have finer textures in the subsoil than the 
Graycalm soil. Rubicon soils do not have bands of 
loamy sand in the subsoil. Au Gres soils are somewhat 
poorly drained and are in depressions and 
drainageways. Included soils make up 5 to 15 percent 
of the map unit. 

Permeability is rapid in the Graycalm soil. The 
available water capacity is low. Surface runoff is very 
slow. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is fairly well suited to cropland and pasture. 
If crops are grown, soil blowing is a hazard. 
Droughtiness also is a management concern. Applying 
a system of conservation tillage, establishing 
windbreaks, returning crop residue to the soil, and 
planting cover crops help to control soil blowing and 
conserve moisture. 

This soil is well suited to building site development 
and moderately well suited to septic tank absorption 
fields. A poor filtering capacity is the major 
management concern on sites for septic tank absorption 
fields. The soil readily absorbs but does not adequately 
filter the effluent. The poor filtering capacity can result 
in the pollution of ground water. 

The land capability classification is IVs; the woodland 
ordination symbol is 6S; the Michigan soil management 
group is 5a. 


43C—Graycalm sand, 8 to 15 percent slopes. This 
very deep, gently rolling and rolling, somewhat 
excessively drained soil is on ridges, knolls, and side 
slopes. Individual areas are irregular in shape and 
range from 5 to more than 200 acres in size. 

Typically, the surface layer is very dark grayish 
brown sand about 3 inches thick. The subsoil extends 
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to a depth of about 60 inches. It is very friable sand. 
The upper part is brownish yellow and yellowish brown. 
The next part is light yellowish brown. The lower part is 
light yellowish brown and has very thin bands of strong 
brown, very friable loamy sand. 

Included with this soil in mapping are small areas of 
Cheboygan and Rubicon soils. These soils are in 
landscape positions similar to those of the Graycalm 
soil. Cheboygan soils are well drained. They have finer 
textures in the subsoil than the Graycalm soil. Rubicon 
soils do not have bands of loamy sand in the subsoil. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is rapid in the Graycalm soil. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. This soil is 
generally unsuited to cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The slope limits the number of suitable 
landing sites. Landings can be established in small, 
nearly level areas, if any are available, or in the nearly 
level adjacent areas. Because of droughtiness, seedling 
losses can be as high as 25 to 50 percent. Planting 
seedlings that can withstand droughty conditions and 
planting when the soil is moist can reduce the seedling 
mortality rate. 

This soil is moderately well suited to building site 
development. The slope is a management concern. The 
buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The soil is poorly suited to 
septic tank absorption fields. The slope and a poor 
filtering capacity are limitations. Land shaping and 
installing distribution lines across the slope are 
generally necessary for the proper functioning of 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is VIs; the woodland 
ordination symbol is 6S; the Michigan soil management 
group is 5a. 


43E—Graycalm sand, 15 to 35 percent slopes. This 
very deep, rolling to steep, somewhat excessively 
drained soil is on hills, ridges, and side slopes. 
Individual areas are irregular in shape and range from 5 
to 20 acres in size. 

Typically, the surface layer is very dark grayish 
brown sand about 3 inches thick. The subsoil extends 
to a depth of 60 inches. It is very friable sand. The 
upper part is brownish yellow and yellowish brown. The 
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next part is light yellowish brown. The lower part is light 
yellowish brown and has very thin bands of strong 
brown, very friable loamy sand. 

Included with this soil in mapping are small areas of 
Cheboygan and Rubicon soils. These soils are in 
landscape positions similar to those of the Graycalm 
soil. Cheboygan soils are well drained. They have finer 
textures in the subsoil than the Graycalm soil. Rubicon 
soils do not have bands of loamy sand in the subsoil. 
Included soils make up 10 to 15 percent of the map 
unit. 

Permeability is rapid in the Graycalm soil. The 
available water capacity is low. Surface runoff is 
medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
hazard of erosion, and seedling mortality. The slope 
and loose sand can interfere with the traction of 
wheeled equipment. Skid roads should be built on the 
contour or on the gentler slopes. The slope limits the 
selection of sites for logging roads and landings and 
can hinder tree planting operations. Erosion can result 
from the concentration of runoff on logging roads, on 
skid roads, in the tracks of wheeled equipment, and on 
landings. Removing water with water bars, out-sloping 
or in-sloping road surfaces, culverts, and drop 
structures and seeding roads and trails after the trees 
are logged help to prevent excessive soil loss. Because 
of droughtiness, seedling losses can be as high as 25 
to 50 percent. Planting seedlings that can withstand 
droughty conditions and planting when the soil is moist 
can reduce the seedling mortality rate. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the slope and a 
poor filtering capacity. 

The land capability classification is VIIs; the 
woodland ordination symbol is 6R; the Michigan soil 
management group is 5a. 


44A—Au Gres sand, loamy substratum, 0 to 2 
percent slopes. This very deep, nearly level, somewhat 
poorly drained soil is in depressions, in drainageways, 
and on flats. Individual areas are irregular in shape and’ 
range from 3 to 40 acres in size. 

Typically, the surface layer is black, partially 
decomposed leaves and twigs about 2 inches thick. The 
subsurface layer is light brownish gray sand about 4 
inches thick. The subsoil is about 44 inches thick. The 
upper part is dark readish brown, mottled, friable sand. 
The next part is dark brown and yellowish brown, 
mottled, very friable sand. The lower part is brown, 
friable sandy loam. The substratum to a depth of about 
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60 inches is brown silty clay loam. In places the 
substratum is sandy loam. 

Included with this soil in mapping are small areas of 
the Croswell soils that have a loamy substratum and 
small areas of Allendale and Pinconning soils. Croswell 
soils are moderately well drained and are on slight 
knolls and ridges. Allendale and Pinconning soils are in 
landscape positions similar to those of the Au Gres soil. 
Allendale soils have a loamy subsoil within a depth of 
40 inches. Pinconning soils are poorly drained. Included 
soils make up 5 to 15 percent of the map unit. 

Permeability is rapid in the sandy upper part of the 
Au Gres soil and moderately slow in the loamy lower 
part. The available water capacity is low. Surface runoff 
is very slow. The seasonal high water table is at a 
depth of 1 to 2 feet from late fall through spring and 
during other periods of high precipitation. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the seasonal high water table, 
the use of equipment is limited to periods when the soil 
is relatively dry or when logging roads are sufficiently 
frozen. Because of the wetness, seedling mortality can 
be as high as 25 to 50 percent. Planting seedlings that 
can tolerate wetness or using special methods of site 
preparation, such as bedding before planting, can 
reduce the seedling mortality rate. Because of the 
wetness, the trees on this soil are shallow rooted. Some 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. After the trees are cut, plant competition 
can be expected to delay natural regeneration unless 
precautionary measures are applied. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to contro! competing vegetation. 

This soil is poorly suited to cropland, but some crops 
can be grown if the cropland is managed properly. The 
major management concerns are the wetness, soil 
blowing, and the low available water capacity. A surface 
or subsurface drainage system can lower the water 
table. A system of conservation tillage that does not 
invert the soil and leaves all or part of the crop residue 
on the surface, cover crops, vegetative barriers, buffer 
strips, or field windbreaks help to prevent excessive soil 
loss or soil blowing. 

This soil is poorly suited to building site development 
and septic tank absorption fields. The wetness is the 
major management concern on building sites. installing 
subsurface drains can lower the water table. 
Constructing the buildings on raised, well compacted fill 
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material also helps to overcome the wetness. The 
wetness and a poor filtering capacity are management 
concerns oh sites for septic tank absorption fields. 
Filling or mounding with suitable material can raise the 
site above the level of wetness. The soil readily absorbs 
but does not adequately filter the effluent. The poor 
filtering capacity can result in the pollution of ground 
water. Using a pressurized sewage disposal system 
helps to overcome this limitation. 

The land capability classification is IVw; the 
woodland ordination symbol is 6W; the Michigan soil 
management group is 5b. 


45B—Croswell loamy sand, loamy substratum, 0 
to 4 percent slopes. This very deep, nearly level and 
gently undulating, moderately well drained soil is on low 
knolls, low ridges, and upland flats. Individual areas are 
irregular in shape or long and narrow and range from 3 
to 40 acres in size. 

Typically, about 2 inches of dark reddish brown, 
partially decomposed forest litter is at the surface. The 
surface layer is very dark grayish brown loamy sand 
about 4 inches thick. The subsurface layer is grayish 
brown sand about 6 inches thick. The subsoil is about 
43 inches thick. The upper part is strong brown, very 
friable loamy sand that has some dark brown, medium- 
sized concretions or tongues of cemented loamy sand. 
The next part is light yellowish brown, very friable loamy 
sand. The lower part is light yellowish brown, mottled, 
very friable sand. The substratum to a depth of about 
60 inches is pale brown, stratified very fine sandy loam 
and fine sandy loam. In some areas the soil has a 
clayey substratum. 

Included with this soil in mapping are small areas of 
the Au Gres soils that have a loamy substratum and 
small areas of Rubicon soils. Au Gres soils are 
somewhat poorly drained and are in depressions and 
drainageways. Rubicon soils are somewhat excessively 
drained and are on the higher knolls and ridges. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is rapid in the sandy upper part of the 
Croswell soil and moderately slow in the loamy lower 
part. The available water capacity is moderate. Surface 
runoff is slow. The seasonal high water table is at a 
depth of 2.5 to 5.0 feet from late fall through spring and 
during other periods of high precipitation. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, and plant competition. Loose sand in 
heavily traveled areas can interfere with the traction of 
wheeled equipment, especially during dry periods. 
Because of droughtiness, seedling mortality can be as 
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high as 25 to 50 percent. Planting seedlings that can 
withstand droughty conditions and planting when the 
soil is moist can reduce the seedling mortality rate. 
Undesirable plants that invade clearcut areas can delay 
the establishment of desirable species. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is poorly suited to cropland, but some crops 
can be grown if the cropland is managed properly. The 
major management concerns are soil blowing and the 
low available water capacity. A system of conservation 
tillage that does not invert the soil and leaves all or part 
of the crop residue on the surface, cover crops, 
vegetative barriers, buffer strips, and field windbreaks 
help to prevent excessive soil loss. Returning crop 
residue to the soil, growing green manure crops, or 
regularly adding other organic material increases the 
available water capacity. 

This soil is moderately well suited to building site 
development. The wetness is a major management 
concern on sites for buildings with basements. 
Constructing the buildings on well compacted fill 
material helps to overcome the wetness. Installing an 
artificial drainage system can lower the seasonal high 
water table. The soil is poorly suited to septic tank 
absorption fields. The wetness and a pocr filtering 
capacity are limitations. Filling or mounding with 
suitable material can raise the site above the level of 
wetness. The soil readily absorbs but does not 
adequately filler the effluent. The poor filtering capacity 
can result in the pollution of ground water. Using a 
pressurized sewage disposal system helps to overcome 
this limitation. 

The land capability classification is ۱۷۵: the woodland 
ordination symbol is 7A; the Michigan soil management 
group is 5a. 


47B—Cheboygan loamy sand, 0 to 6 percent 
slopes. This very deep, nearly level to undulating, well 
drained soil is on uplands. Individual areas are irregular 
in shape and range from 5 to more than 200 acres in 
size. 

Typically, the surface layer is black loamy sand about 
5 inches thick. The subsurface layer is pinkish gray 
loamy sand about 4 inches thick. The subsoil is about 
19 inches thick. The upper part is dark brown and 
strong brown, very friable loamy sand that has a few 
chunks of cemented material. The lower part is reddish 
brown, friable sandy loam and brown, friable loamy 
sand. The substratum to a depth of 60 inches is light 
brown, firm sandy loam. In places the substratum is 
friable. 

Included with this soil in mapping are small areas of 
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Emmet, Melita, and Hagensville soils. Emmet and 
Melita soils are in landscape positions similar to those 
of the Cheboygan soil. Emmet soils have a loamy 
surface layer. Melita soils are somewhat excessively 
drained. They are deeper over loamy material than the 
Cheboygan soil. Hagensville soils are somewhat poorly 
drained and are in depressions and drainageways. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the sandy upper 
part of the Cheboygan soil and very slow in the loamy 
lower part. The available water capacity is low. Surface 
runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are water erosion, 
droughtiness, a low content of organic matter, and soil 
blowing. Crop rotations that include grasses or 
legumes, stripcropping, conservation tillage, and 
grassed waterways can be effective in controlling water 
erosion. Field windbreaks, vegetative barriers, and 
winter cover crops help to control soil blowing. Applying 
a system of conservation tillage and periodically adding 
manure or other organic material to the soil can 
increase the available water capacity and the content of 
organic matter. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of the very slow permeability. Increasing the size of the 
absorption fields, mounding with suitable material, 
installing alternating drain fields, or pressurizing the 
absorption fields helps to overcome this limitation. 

The land capability classification is Ills; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 4/2a. 


47C—Cheboygan loamy sand, 6 to 12 percent 
slopes. This very deep, gently rolling, well drained soil 
is on ridges, knolls, and side slopes. Individual areas 
are irregular in shape and range from 5 to more than 
100 acres in size. 

Typically, the surface layer is black loamy sand about 
5 inches thick. The subsurface layer is pinkish gray 
loamy sand about 4 inches thick. The subsoil is about 
19 inches thick. The upper part is dark brown and 
strong brown, very friable loamy sand that has a few 
chunks of cemented material. The lower part is reddish 
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brown, friable sandy loam and brown, friable loamy 
sand. The substratum to a depth of 60 inches is light 
brown, firm sandy loam. In places the substratum is 
friable. 

Included with this soil in mapping are small areas of 
Emmet, Melita, and Hagensville soils. Emmet and 
Melita soils are in landscape positions similar to those 
of the Cheboygan soil. Emmet soils have a loamy 
surface layer. Melita soils are somewhat excessively 
drained. They are deeper over loamy material than the 
Cheboygan soil. Hagensville soils are somewhat poorly 
drained and are in depressions and drainageways. 
Included soils make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the sandy upper 
part of the Chebaygan soil and very slow in the loamy 
lower part. The available water capacity is low. Surface 
runoff is medium. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concern is plant competition. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are water erosion, 
droughtiness, a low content of organic matter, and soil 
blawing. Crop rotations that include grasses or 
legumes, stripcropping, conservation tillage, and 
grassed waterways can be effective in controlling water 
erosion. Field windbreaks, vegetative barriers, and 
winter cover crops help to control soil blowing. Applying 
a system of conservation tillage and periodically adding 
manure or other organic material to the soil increase 
the available water capacity and the content of organic 
matter. 

This soil is moderately well suited to building site 
development. The slope is a management concern. 
Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The soil is poorly suited to 
septic tank absorption fields. The restricted permeability 
and the slope are the major management concerns. 
Land shaping and installing distribution lines across the 
slope can help to ensure that the absorption fields 
function properly. Enlarging the absorption fields, 
mounding with suitable material, installing alternating 
drain fields, or pressurizing the absorption fields helps 
to overcome the restricted permeability. 

The land capability classification is Mle; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 4/2a. 
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47D—Cheboygan loamy sand, 12 to 18 percent 
slopes. This very deep, rolling, well drained soil is on 
ridges, high knolls, and side slopes. Individual areas are 
irregular in shape or long and narrow and range from 5 
to 50 acres in size. 

Typically, the surface layer is black loamy sand about 
5 inches thick. The subsurface layer is pinkish gray 
loamy sand about 4 inches thick. The subsoil is about 
19 inches thick. The upper part is dark brown and 
strong brown, very friable loamy sand that has a few 
chunks of cemented material. The lower part is reddish 
brown, friable sandy loam and brown, friable loamy 
sand. The substratum to a depth of 60 inches is light 
brown, firm sandy loam. In places the substratum is 
friable. 

Included with this soil in mapping are small areas of 
Emmet and Melita soils. These soils are in landscape 
positions similar to those of the Cheboygan soil. Emmet 
soils have a loamy surface layer. Melita soils are 
somewhat excessively drained. They are deeper over 
loamy material than the Cheboygan soil. Included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the sandy upper 
part of the Cheboygan soil and very slow in the loamy 
lower part. The available water capacity is low. Surface 
runoff is medium. 

Because of the slope, droughtiness, and soil blowing, 
this soil is poorly suited to cropland. 

Where this soil is used as woodland, the major 
management concerns are the slope and plant 
competition. The slope limits the selection of sites for 
landings. Undesirable plants that invade ciearcut areas 
can delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

If this soil is used as cropland, the major 
management concerns are water erosion, droughtiness, 
a low content of organic matter, and soil blowing. 
Planting permanent grasses and legumes, applying a 
system of conservation tillage, and establishing grassed 
waterways can be effective in controlling water erosion. 
Field windbreaks, vegetative barriers, and winter cover 
crops help to control soil blowing. Conservation tillage 
and periodic additions of manure or other organic 
materia! increase the available water capacity and the 
content of organic matter. 

This soil is moderately well suited to building site 
development. The slope is a management concern. 
Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The soil is poorly suited to 
septic tank absorption fields. The slope and the 
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restricted permeability are management concerns. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption fields function 
properly. Enlarging the absorption fields, mounding with 
suitable material, installing alternating drain fields, or 
pressurizing the absorption fields helps to overcome the 
restricted permeability. 

The land capability classification is IVe; the woodland 
ordination symbol is 3A; the Michigan soil management 
group is 4/2a. 


47E—Cheboygan loamy sand, 18 to 35 percent 
Slopes. This very deep, hilly and steep, well drained 
soil is on hills, ridges, and side slopes. Individual areas 
are irregular in shape or long and narrow and range 
from 5 to 100 acres in size. 

Typically, the surface layer is black loamy sand about 
5 inches thick. The subsurface layer is pinkish gray 
loamy sand about 4 inches thick. The subsoil is about 
19 inches thick. The upper part is dark brown and 
strong brown, very friable loamy sand that has a few 
chunks of cemented material. The lower part is reddish 
brown, friable sandy loam and brown, friable loamy 
sand. The substratum to a depth of 60 inches is light 
brown, firm sandy loam. In places the substratum is 
friable. 

Included with this soil in mapping are small areas of 
Emmet and Melita soils. These soils are in landscape 
positions similar to those of the Cheboygan soil. Emmet 
Soils have a loamy surface layer. Melita soils are 
somewhat excessively drained. They are deeper over 
loamy material than the Cheboygan soil. Included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the sandy upper 
part of the Cheboygan soil and very slow in the loamy 
lower part. The available water capacity is low. Surface 
runoff is medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
hazard of erosion, and plant competition. The slope can 
interfere with the traction of wheeled equipment. Skid 
roads should be built on the contour or on the gentler 
slopes. The slope also limits the selection of sites for 
logging roads and landings and can hinder tree planting 
operations. Erosion may result from the concentration of 
surface runoff on logging roads, on skid roads, in the 
tracks of wheeled equipment, and on landings. 
Removing water with water bars, out-sloping or in- 
sloping road surfaces, culverts, and drop structures and 
seeding roads and trails after the trees are logged help 
to prevent excessive soil loss. Undesirable plants that 
invade clearcut areas can delay the establishment of 
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desirable species. If trees are planted, site preparation 
by mechanical or chemical means is needed to control 
competing vegetation. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the slope and 
the restricted permeability. 

The land capability classification is Vile; the 
woodland ordination symbol is 3R; the Michigan soil 
management group is 4/2a. 


48B—Udipsamments, nearly level to undulating. 
These very deep, well drained and moderately well 
drained soils are in areas where the landscape has 
been disturbed. In most areas sandy material on ridges 
and knolls has been removed for use as fill or sand. In 
places depressions and flat swampy areas have been 
filled prior to construction. Some areas are gas and oil 
well sites. Individual areas are commonly irregularly 
shaped, square, or rectangular and range from 3 to 15 
acres in size. 

There is no sequence of topsoil, subsoil, and 
substratum because the original soils have been 
removed or covered. Permeability is rapid, and the 
available water capacity is low. Surface runoff is slow. 

In some areas these soils are suited to building site 
development, and in others they are suited to 
recreational uses. Onsite investigation is needed to 
determine the suitability for specific uses. 

No interpretive groups are assigned. 


49—Beaches. This very deep, nearly level to gently 
rolling map unit consists of narrow strips along Lake 
Huron. It is frequently flooded and subject to ice build- 
up during winter. The surface is either cobbly or sandy. 
In some areas cobbles cover the entire surface. 

Included in mapping are low dunes adjacent to the 
beaches. Some of the dunes support dunegrass and a 
few scattered coniferous trees and shrubs. In places 
escarpments are adjacent to the beaches. 

This unit is unsuited to cropland, woodland, and 
building site development. Many areas are used for 
recreational development. Erosion, seepage, and 
instability are the major management concerns. In 
places bedrock is at or near the surface. 

No interpretive groups are assigned. 


50—Aquents. These very deep, nearly level, 
somewhat poorly drained or poorly drained soils are at 
well-drilling sites and in other disturbed areas. Individual 
areas range from 3 to 10 acres in size. 

Included in mapping are small areas of undisturbed 
Soils. These soils make up less than 15 percent of the 
map unit. 

The soil properties in this unit vary greatly and 
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should be determined by onsite investigation. 

Most of the acreage is idle land. Some areas do not 
have a plant cover. 

The suitability of these soils for cropland, woodland, 
pasture, building site development, and recreational 
uses varies greatly. Onsite investigation is needed to 
determine the management needed to overcome the 
major hazards and limitations. 

No interpretive groups are assigned. 


51B—East Lake sand, 0 to 8 percent slopes. This 
very deep, nearly level to gently rolling, somewhat 
excessively drained soil is on uplands and plains. 
Individual areas are irregular in shape and range from 5 
to more than 200 acres in size. 

Typically, about 1 inch of black, partially decomposed 
forest litter is at the surface. The surface layer is very 
dark grayish brown sand about 2 inches thick. The 
subsurface layer is brown sand about 7 inches thick. 
The subsoil is about 27 inches thick. The upper part is 
dark brown, very friable loamy sand. The next part is 
Strong brown, loose sand. The lower part is brownish 
yellow, loose sand. The substratum to a depth of about 
60 inches is pale brown, stratified sand and gravel. In 
places a thin layer of gravelly sandy loam is above the 
substratum. 

Included with this scil in mapping are small areas of 
Rubicon, Eastport, and Gladwin soils. Rubicon and 
Eastport soils are in landscape positions similar to 
those of the East Lake soil. They are sandy throughout. 
Rubicon soils are more acid than the East Lake soil. 
Gladwin soils are somewhat poorly drained and are in 
depressions and drainageways. Included soils make up 
3 to 15 percent of the map unit. 

Permeability is rapid in the East Lake soil. The 
available water capacity is low. Surface runoff is very 
slow. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is fairly well suited to cropland and pasture. 
Soil blowing is a hazard in cultivated areas. 
Droughtiness also is a management concern. Applying 
a system of conservation tillage, establishing 
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windbreaks, returning crop residue to the soil, and 
growing cover crops help to control soil blowing and 
conserve moisture. 

This soil is well suited to building site development 
but is only moderately well suited to septic tank 
absorption fields. ۱۱ readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is IVs; the woodland 
ordination symbol is 2S; the Michigan soil management 
group is 5a. 


51C—East Lake sand, 8 to 15 percent slopes. This 
very deep, gently rolling and rolling, somewhat 
excessively drained soil is on ridges, knolls, and side 
slopes. Individual areas are irregular in shape and 
range from 5 to more than 40 acres in size. 

Typically, about 1 inch of black, partially decomposed 
forest litter is at the surface. The surface layer is very 
dark grayish brown sand about 2 inches thick. The 
subsurface layer is brown sand about 7 inches thick. 
The subsoil is about 27 inches thick. The upper part is 
dark brown, very friable loamy sand. The next part is 
strong brown, loose sand. The lower part is brownish 
yellow, loose sand. The substratum to a depth of about 
60 inches is pale brown, stratified sand and gravel. In 
places a thin layer of gravelly sandy loam is above the 
substratum. 

Included with this soil in mapping are small areas of 
Rubicon, Eastport, and Gladwin soils. Rubicon and 
Eastport soils are in landscape positions similar to 
those of the East Lake soil. They are sandy throughout. 
Rubicon soils are more acid than the East Lake soil. 
Gladwin soils are somewhat poorly drained and are in 
depressions and drainageways. Included soils make up 
3 to 15 percent of the map unit. 

Permeability is rapid in the East Lake soil. The 
available water capacity is low. Surface runoff is slow. 

Because of the slope, droughtiness, a scarcity of 
plant nutrients, and soil blowing, this soil is generally 
unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is moderately well suited to building site 
development. The slope is a management concern. 
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Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some places. The soil is poorly suited to 
septic tank absorption fields. The slope and a poor 
filtering capacity are management concerns. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption fields function 
properly. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is Vls; the woodland 
ordination symbol is 2S; the Michigan soil management 
group is 5a. 


51E—East Lake sand, 15 to 35 percent slopes. This 
very deep, rolling to steep, somewhat excessively 
drained soil is on hills, ridges, and side slopes. 
Individual areas are irregular in shape or long and 
narrow and range from 5 to 40 acres in size. 

Typically, about 1 inch of black, partially decomposed 
forest litter is at the surface. The surface layer is very 
dark grayish brown sand about 2 inches thick. The 
subsurface layer is brown sand about 7 inches thick. 
The subsoil is about 27 inches thick. The upper part is 
dark brown, very friable loamy sand. The next part is 
strong brown, loose sand. The lower part is brownish 
yellow, loose sand. The substratum to a depth of about 
60 inches is pale brown, stratified sand and gravel. in 
places a thin layer of gravelly sandy loam is above the 
substratum. 

Included with this soil in mapping are small areas of 
Rubicon and Eastport soils. These soils are in 
landscape positions similar to those of the East Lake 
soil. They are sandy throughout. They make up 5 to 15 
percent of the map unit. 

Permeability is rapid in the East Lake soil. The 
available water capacity is low. Surface runoff is 
medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
erosion hazard, and seedling mortality. Loose sand and 
the slope can interfere with the traction of wheeled 
equipment. Skid roads should be built on the contour or 
on the gentler slopes. The slope limits the selection of 
sites for logging roads and landings and can hinder the 
use of planting equipment. Erosion can result from the 
concentration of surface runoff on logging roads, on 
Skid roads, in the tracks of wheeled equipment, and on 
landings. Removing water with water bars, out-sloping 
or in-sloping road surfaces, culverts, and drop 
structures and seeding roads and trails after the trees 
are logged help to prevent excessive soil loss. Because 
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of droughtiness, seedling mortality can be as high as 25 
to 50 percent, especially on southern exposures. 
Planting seedlings that can withstand droughty 
conditions and planting when the soil is moist can 
reduce the seedling mortality rate. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the slope and a 
poor filtering capacity. 

The land capability classification is VIIs; the 
woodland ordination symbol is 2R; the Michigan soil 
management group is 5a. 


52A—Hagensville fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, somewhat poorly 
drained soil is in depressions and drainageways and on 
flats. Individual areas are irregular in shape or long and 
narrow and range from 5 to 40 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is yellowish brown, mottled, friable fine sandy loam 
about 4 inches thick. The substratum to a depth of 
about 60 inches is sandy loam. It is mottled. The upper 
part is brown, and the lower part is yellowish brown. 

Included with this soil in mapping are small areas of 
Hessel and Omena soils. Hessel soils are poorly 
drained and are lower on the landscape than the 
Hagensville soil. Omena soils are well drained and are 
on knolls. included soils make up 5 to 10 percent of the 
map unit. 

Permeability and the available water capacity are 
moderate in the Hagensville soil. Surface runoff is slow. 
The seasonal high water table is at a depth of 0.5 foot 
to 2.0 feet from late fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Ruts form easily if skidders are used when 
the soil is wet. Where deep ruts have formed, lateral 
drainage can be restricted, soil structure altered, and 
tree roots damaged. Consequently, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate wetness or using 
special methods of site preparation, such as bedding 
before planting, can reduce the seedling mortality rate. 
Because of the wetness, the trees on this soil are 
shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
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cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. If trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

If adequately drained, this soil is well suited to 
cropland. The major management concerns are the 
wetness and soil blowing. A surface or subsurface 
drainage system can lower the water table. A system of 
conservation tillage that does not invert the soil and 
leaves all or part of the crop residue on the surface 
helps to prevent excessive soil loss. Cover crops, buffer 
strips, vegetative barriers, and field windbreaks also 
help to control soil blowing. 

This soil is poorly suited to building site development 
and septic tank absorption fields because of the 
wetness. Building sites can be raised by using suitable 
well compacted fill material. On sites for septic tank 
absorption fields, mounding with suitable material and 
pressurizing the absorption field help to overcome the 
wetness. 

The land capability classification is Ilw; the woodland 
ordination symbol is 3W; the Michigan soil management 
group is 3b. 


52B—Hagensville fine sandy loam, 2 to 6 percent 
slopes. This very deep, very gently sloping and 
undulating, somewhat poorly drained soil is in 
depressions and drainageways and on low knolls and 
ridges. Individual areas are irregular in shape and range 
from 5 to more than 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The subsoil 
is yellowish brown, mottled, friable fine sandy loam 
about 4 inches thick. The substratum to a depth of 
about 60 inches is sandy loam. It is mottled. The upper 
part is brown, and the lower part is yellowish brown. 

Included with this soil in mapping are small areas of 
Hessel and Omena soils. Hessel soils are poorly 
drained and are lower on the landscape than the 
Hagensville soil. Omena soils are well drained and are 
on knoils. Included soils make up 5 to 10 percent of the 
map unit. 

Permeability and the available water capacity are 
moderate in the Hagensville soil. Surface runoff is 
medium. The seasonal high water table is at a depth of 
0.5 inch to 2.0 inches from late fall through spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Ruts form easily if skidders are used when 
the soil is wet. Where deep ruts have formed, lateral 
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drainage can be restricted, soil structure altered, and 
tree roots damaged. Consequently, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. Because of the seasonal high water table, 
seedling mortality can be as high as 25 to 50 percent. 
Planting seedlings that can tolerate wetness or using 
special methods of site preparation, such as bedding 
before planting, can reduce the seedling mortality rate. 
Because of the high water table, the trees on this soil 
are shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. ۱۲ trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

If adequately drained, this soil is well suited to 
cropland. The major management concerns are water 
erosion, the wetness, and soil blowing. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
surface, grassed waterways, and cover crops help to 
control water erosion. Buffer strips, vegetative barriers, 
cover crops, and field windbreaks help to control soil 
blowing. 

This soil is poorly suited to building site development 
and septic tank absorption fields because of the 
wetness. Building sites can be raised by using suitable 
well compacted fill material. On sites for septic tank 
absorption fields, mounding with suitable material and 
pressurizing the absorption field help to overcome the 
wetness. 

The land capability classification is Ile; the woodland 
ordination symbol is 3W; the Michigan scil management 
group is 3b. 


53—Hessel loam. This very deep, nearly level, 
poorly drained soil is in depressions, in drainageways, 
and on low flats. It is subject to ponding. Individual 
areas are irregular in shape and range from 3 to more 
than 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown loam about 8 inches thick. The subsoil is mottled, 
grayish brown, friable fine sandy loam about 4 inches 
thick. The substratum to a depth of 60 inches is 
mottled, grayish brown gravelly fine sandy loam. In 
some areas the subsoil is loam. 

Included with this soil in mapping are small areas of 
Cathro and Hagensville soils. Cathro soils are very 
poorly drained. They have a thick, organic surface 
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layer. They are lower on the landscape than the Hessel 
soil. Hagensville soils are somewhat poorly drained and 
are on low knolls and at the edges of the map unit. 

included soils make up 5 to 15 percent of the map unit. 

Permeability is moderately slow in the Hessel soil. 
The available water capacity is moderate. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface from late fall through 
spring. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Ruts form easily if skidders are used 
when the soil is wet. Year-round roads require roadfill 
and gravel, and culverts are needed to maintain the 
natural drainage system. Because of the wetness, 
losses of natural seedlings can be more than 50 
percent. Because of the high water table, the trees on 
this soil are shallow rooted. Many may be blown down 
during periods of high wind and excessive wetness. 
Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. After 
the trees are cut, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. Because of the 
wetness, seedling mortality, and plant competition, trees 
are generally not planted on this soil. 

If adequately drained, this soil is moderately well 
suited to cropland. The major management concerns 
are the wetness and a low soil temperature in the 
spring. À surface and subsurface drainage system can 
lower the water table. Ridge tillage helps the soil to 
warm up and dry out in spring, thus allowing earlier 
planting and faster germination. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the wetness 
and the ponding. 

The land capability classification is Vw; the woodland 
ordination symbol is 6W; the Michigan soil management 
group is 3c. 


55B—Johnswood very flaggy loam, 1 to 6 percent 
slopes. This deep, nearly level to undulating, 
moderately well drained soil is on flats above and below 
limestone escarpments and on beach ridges. Individual 
areas are irregular in shape and range from 3 to 250 
acres in size. 

Typically, about 2 inches of dark brown, partially 
decomposed twigs and leaves is at the surface. The 
surface layer is black very flaggy loam about 5 inches 
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thick. The subsoil is dark yellowish brown, mottled, firm 
very flaggy clay loam about 8 inches thick. The 
substratum to a depth of 60 inches is dark grayish 
brown very flaggy loam. In some places bedrock is at a 
depth of more than 40 inches. In other places stones 
and small boułders are at the surface. 

Included with this soil in mapping are small areas of 
Cunard and Detour soils. Cunard soils have limestone 
bedrock within a depth of 40 inches. They are in 
landscape positions similar to those of the Johnswood 
Soil. Detour soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 15 percent of the map unit. 

Permeability is slow in the Johnswood soil. The 
available water capacity is low. Surface runoff is 
medium. A perched water table is within a depth of 1 to 
2 feet for brief periods from fall through spring and 
during other periods of high precipitation. 

Because of the content of rock fragments, this soil is 
generally unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
windthrow hazard, seedling mortality, and plant 
competition. Ruts form easily if skidders are used when 
the soil is wet. Where deep ruts have formed, lateral 
drainage can be restricted, soil structure altered, and 
tree roots damaged. Consequently, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. The flaggy and stony surface can hinder the use 
of planting equipment and reduce the operating speed 
of skidders. Because of the high water table, the trees 
on this scil are shallow rooted. Many may be blown 
down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. After the trees are cut, plant competition can 
be expected to delay natural regeneration unless 
precautionary measures are applied. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is poorly suited to building site development 
and septic tank absorption fields because of the 
wetness, the large stones, and the slow permeability. 
Overcoming these limitations is difficult and generally 
impractical. 

The land capability classification is VIs; the woodland 
ordination symbol is 3F; the Michigan soil management 
group is 3a. 


56C—Deer Park-Croswell-Au Gres complex, 0 to 
12 percent slopes. These very deep, gently undulating 
to gently rolling, excessively drained to somewhat 
poorly drained soils are on beach ridges and in swales 
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near Lake Huron. Individual areas are irregular in shape 
or long and narrow and generally are parallel to Lake 
Huron. They range from 20 to 500 acres in size. 

The Deer Park soil makes up about 40 to 50 percent 
of the unit, the Croswell soil 20 to 30 percent, and the 
Au Gres soil 15 to 25 percent. The three soils occur as 
areas so narrow that mapping them separately was not 
practical at the scale used in mapping. 

Typically, the Deer Park soil has a surface layer of 
black sand about 2 inches thick. The subsurface layer is 
pale brown sand about 6 inches thick. The subsoil is 
yellowish brown, loose sand about 20 inches thick. The 
substratum to a depth of about 60 inches is light 
yellowish brown sand. 

Typically, the Croswell soil has about 1 inch of dark 
reddish brown, partially decomposed forest litter at the 
surface. The surface layer is very dark grayish brown 
sand about 4 inches thick. The subsurface layer is 
grayish brown sand about 6 inches thick. The subsoil is 
sand about 23 inches thick. The upper part is strong 
brown and very friable. The next part is yellowish 
brown, mottled, and very friable. The lower part is 
brownish yellow, mottled, and loose. The substratum to 
a depth of about 60 inches is light yellowish brown, 
mottled sand. In places the soil is fine sand. In some 
areas the subsoil is weakly cemented. 

Typically, the Au Gres soil has a surface layer of 
black, partially decomposed forest litter about 2 inches 
thick. The subsurface layer is light brownish gray sand 
about 4 inches thick. The subsoil is about 26 inches 
thick. The upper part is dark reddish brown, mottled, 
very friable loamy sand. The lower part is yellowish 
brown, mottled, very friable sand. The substratum to a 
depth of 60 inches is yellowish brown sand. In some 
areas thin strata of gravel are in the substratum. 

Included with these soils in mapping are small areas 
of Roscommon and Tawas soils. Roscommon soils are 
poorly drained. Tawas soils are very poorly drained. 
They a have thick surface layer of muck. Included soils 
make up 0 to 10 percent of the map unit. 

Permeability is rapid in the Deer Park, Croswell, and 
Au Gres soils. The available water capacity is low. 
Surface runoff is very slow. The seasonal high water 
table is at a depth of 2.0 to 4.0 feet in the Croswell soil 
and at a depth of 0.5 foot to 1.5 feet in the Au Gres soil 
from late fall through spring. 

Because of the complex slopes and the wetness, 
these soils are generally unsuited to cropland. 

These soils are used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the high water table in the Au 
Gres soil, the use of equipment is limited to periods 
when the soil is relatively dry or when logging roads are 
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sufficiently frozen. The best sites for landings are the 
nearly level areas of Deer Park and Croswell soils. 
Loose sand in heavily traveled areas of the Deer Park 
and Croswell soils can interfere with the traction of 
wheeled equipment, especially during dry periods. 
Logging roads should be stabilized. Because of 
droughtiness in the Deer Park soil, seedling mortality 
can be more than 50 percent. Planting seedlings that 
can withstand droughty conditions and planting when 
the scil is moist can reduce the seedling mortality rate. 
Because of the wetness of the Au Gres soil, windthrow 
can be a problem. It can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. After the trees are cut, plant competition can 
be expected to prevent or delay natural regeneration on 
the Au Gres soil unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

The Deer Park soil is well suited to building site 
development. Because of the wetness, the Croswell soil 
is only moderately well suited to buildings with 
basements and the Au Gres soil is poorly suited to 
building site development. Mounding the site with well 
compacted fill material helps to overcome the wetness. 
All of the soils are poorly suited to septic tank 
absorption fields because of a poor filtering capacity. 
They readily absorb but do not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water. 

The land capability classification is Vtis; the 
woodland ordination symbols are 48, 58, and 6W; the 
Michigan soil management groups are 5.3a, 5a, and 5b. 


57A 一 Grace very fine sandy loam, moderately wet, 
0 to 2 percent slopes. This very deep, nearly level, 
moderately well drained soil is on upland flats. 
Individual areas are irregular in shape and range from 5 
to more than 200 acres in size. 

Typically, the surface layer is very dark grayish 
brown very fine sandy loam about 9 inches thick. The 
subsoil is about 27 inches thick. The upper part is dark 
yellowish brown, friable very fine sandy loam 
surrounded by pale brown loamy very fine sand. The 
next part is brown, friable very fine sandy loam. The 
lower part is brown and light yellowish brown, friable 
very fine sandy loam. The substratum to a depth of 60 
inches is light brown, mottled, stratified very fine sandy 
loam and loamy very fine sand. In places very thin 
lenses of fine sand, silt, and clay are in the substratum. 

Included with this soil in mapping are small areas of 
Moltke and Glawe soils. These soils are in depressions 
and drainageways. Moltke soils are somewhat poorly 
drained, and Glawe soils are poorly drained. Included 
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soils make up 0 to 5 percent of the map unit. 

Permeability is moderate in the Grace soil. The 
available water capacity is high. Surface runoff is slow. 
The seasonal high water table is at a depth of 3 to 5 
feet from late fall through spring. 

Most areas are used as cropland. A few are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in the spring and in other excessively wet 
periods. If skidders are used when the soil is wet, soil 
structure is altered and ruts form easily. After trees are 
harvested, plant competition can be expected to prevent 
or delay natural regeneration unless precautionary 
measures are applied. If trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is well suited to cropland. The major 
management concern is soil blowing. Applying a system 
of conservation tillage or planting field windbreaks, 
vegetative barriers, or winter cover crops can help to 
control soil blowing. 

This soil is only moderately well suited to building 
site development and septic tank absorption fields 
because of the wetness. Buildings with basements can 
be constructed on well compacted fill material, which 
raises the site above the level of wetness. A subsurface 
drainage system can lower the seasonal high water 
table. On sites for septic tank absorption fields, filling or 
mounding with suitable material can raise the site 
above the level of wetness. 

The land capability classification is lls; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a-s. 


57B—Grace very fine sandy loam, 2 to 6 percent 
slopes. This very deep, very gently sloping and 
undulating, well drained soil is on uplands. Individual 
areas are irregular in shape and range from 5 to more 
than 200 acres in size. 

Typically, the surface layer is very dark grayish 
brown very fine sandy loam about 9 inches thick. The 
subsoil is about 27 inches thick. The upper part is dark 
yellowish brown, friable very fine sandy loam 
surrounded by pale brown loamy very fine sand. The 
next part is brown, friable very fine sandy loam. The 
lower part is brown and light yellowish brown, friable 
very fine sandy loam. The substratum to a depth of 
about 60 inches is light brown, stratified very fine sandy 
loam and loamy very fine sand. In places the soil has 
very thin lenses of fine sand, silt, or clay. 

Included with this soil in mapping are small areas of 
Moltke and Glawe soils. These soils are in depressions 
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and drainageways. Moltke soils are somewhat poorly 
drained, and Glawe soils are poorly drained. Included 
Soils make up 5 to 10 percent of the map unit. 

Permeability is moderate in the Grace soil. The 
available water capacity is high. Surface runoff is 
medium. 

Most areas are used as cropland. A few are used as 
woodland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in the spring and during other excessively wet 
periods. If skidders are used when the soil is wet, soil 
structure is altered and ruts form easily. After the trees 
are harvested, plant competition can be expected to 
prevent or delay natural regeneration unless 
precautionary measures are applied. If trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is well suited to cropland. The major 
management concerns are water erosion and soil 
blowing. Crop rotations that include grasses or 
legumes, stripcropping, conservation tillage, and 
grassed waterways can be effective in controlling water 
erosion. Applying a system of conservation tillage or 
establishing field windbreaks, vegetative barriers, or 
winter cover crops helps to control soil blowing. 

This soil is well suited to building site development. It 
is only moderately well suited to septic tank absorption 
fields because of the moderate permeability. Enlarging 
or pressurizing the absorption field or installing 
alternating drain fields helps to overcome the restricted 
permeability. 

The land capability classification is Ile; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a-s. 


58B—Kalkaska sand, 0 to 8 percent slopes. This 
very deep, nearly level to gently rolling, somewhat 
excessively drained soil is on uplands. Individual areas 
are irregular in shape and range from 3 to 80 acres in 
size. 

Typically, about 3 inches of partially decomposed leaf 
litter is at the surface. The surface layer is brown sand 
about 8 inches thick. The subsoil is very friable sand 
about 30 inches thick. The upper part is dark reddish 
brown and has some weakly cemented material. The 
lower part is dark yellowish brown and yellowish brown. 
The substratum to a depth of about 60 inches is light 
yellowish brown sand. 

Included with this soil in mapping are small areas of 
Rubicon, Croswell, and Au Gres soils. Rubicon soils 
have lighter colors in the upper part of the subsoil than 
the Kalkaska soil. They are in landscape positions 
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similar to those of the Kalkaska soil. Croswell soils are 
moderately well drained and are in low depressions. Au 
Gres soils are somewhat poorly drained and are in low 
depressions and drainageways. Included soils make up 
5 to 10 percent of the map unit. 

Permeability is rapid in the Kalkaska soil. The 
available water capacity is low. Surface runoff is very 
slow. 

Because of droughtiness, a scarcity of plant 
nutrients, and soil blowing, this soil is poorly suited to 
cropland. Some crops can be grown, however, if the 
cropland is properly managed. A system of conservation 
tillage that leaves crop residue on the surface 
conserves moisture and helps to control soil blowing. 
The best suited crops are those that are tolerant of 
drought. The supply of available moisture is not 
adequate for other crops. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is well suited to building site development 
but is poorly suited to septic tank absorption fields. It 
readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water. 

The land capability classification is IVs; the woodland 
ordination symbol is 3S; the Michigan soil management 
group is 5a. 


58C—Kalkaska sand, 8 to 15 percent slopes. This 
very deep, gently rolling and rolling, somewhat 
excessively drained soil is on side slopes, knolls, and 
ridges. Individual areas are irregular in shape and range 
from 3 to 80 acres in size. 

Typically, about 3 inches of partially decomposed leaf 
litter is at the surface. The surface layer is brown sand 
about 8 inches thick. The subsoil is very friable sand 
about 30 inches thick. The upper part is dark reddish 
brown and has some weakly cemented material. The 
lower part is dark yellowish brown and yellowish brown. 
The substratum to a depth of about 60 inches is light 
yellowish brown sand. 

Included with this soil in mapping are small areas of 
Cheboygan and Rubicon soils. These soils are in 
landscape positions similar to those of the Kalkaska 
soil. Cheboygan soils are well drained and have a 
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loamy substratum. Rubicon soils have lighter colors in 
the upper part of the subsoil than the Kalkaska soil. 
included soils make up 1 to 15 percent of the map unit. 

Permeability is rapid in the Kalkaska soil. The 
available water capacity is low. Surface runoff is slow. 

Because of the slope, droughtiness, a scarcity of 
plant nutrients, and soil blowing, this soil is generally 
unsuited to cropland. Most areas are used as woodland 
(fig. 5). 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is moderately well suited to building site 
development. The slope is a management concern. 
Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The soil is poorly suited to 
septic tank absorption fields. The slope and a poor 
filtering capacity are management concerns. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption field functions 
properly. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is Vls; the woodland 
ordination symbol is 3S; the Michigan soil management 
group is 5a. 


59—Aquents and Histosols, ponded. This map unit 
consists of very deep, very poorly drained, nearly level 
mineral and organic soils. These soils are mainly in 
marsh areas, where the vegetation consists of cattails, 
reeds, grasses, woody shrubs, and scattered clumps of 
trees that are tolerant of wetness. They are also in 
swamps, where the vegetation consists of trees. In most 
areas the soils are ponded during most of the year. 
Individual areas are irregular in shape or long and 
narrow and range from 4 to more than 200 acres in 
size. 

Included with these soils in mapping are small areas 
of poorly drained and somewhat poorly drained soils. 
Included soils make up less than 15 percent of the map 
unit. 

Where these soils are used as woodland, seedling 
mortality, the windthrow hazard, and plant competition 
are management concerns. Because of the wetness 
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Figure 5.—Northern hardwoods in an area of Kalkaska sand, 8 to 
18 percent slopes. 


and an organic surface layer, the loss of natural 
seedlings can be more than 50 percent. Because of the 
wetness, the trees on these soils are shallow rooted. 
Many may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Because of the wetness, the severe seedling 
mortality rate, and plant competition, trees are generally 
not planted on these soils. 

No interpretive groups are assigned. 


60B—Deer Park sand, 1 to 8 percent slopes. This 
very deep, nearly level to gently rolling, excessively 
drained soil is on low ridges and on the side slopes of 
stabilized sand dunes. Individual areas are long and 
narrow and are within 1 mile of the Lake Huron 
shoreline. They range from 5 to 50 acres in size. 

Typically, the surface layer is black sand about 2 
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inches thick. The subsurface layer is pale brown sand 
about 6 inches thick. The subsoil is yellowish brown, 

loose sand about 20 inches thick. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Included with this soil in mapping are small areas of 
Eastport, Croswell, and Au Gres soils. Eastport soils 
are less acid than the Deer Park soil. They are on the 
lower dunes and beach ridges. The moderately well 
drained Croswell and somewhat poorly drained Au Gres 
soils are in depressions and between beach ridges and 
dunes. Included soils make up 5 to 15 percent of the 
map unit. 

Permeability is rapid in the Deer Park soil. The 
available water capacity is very low. Surface runoff is 
very slow. 

Because of droughtiness, a scarcity of plant 
nutrients, and soil blowing, this soil is generally unsuited 
to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be more than 50 percent. Planting seedlings that 
can withstand droughty conditions and planting when 
the soil is moist can reduce the seedling mortality rate. 

This soil is well suited to building site development 
but is only moderately well suited to septic tank 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is Vils; the 
woodland ordination symbol is 4S; the Michigan soil 
management group is 5.3a. 


60C—Deer Park sand, 8 to 15 percent slopes. This 
very deep, gently rolling, excessively drained soil is on 
ridges and on the side slopes of stabilized sand dunes. 
Individual areas are long and narrow and are within 1 
mile of the Lake Huron shoreline. They range from 5 to 
60 acres in size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is pale brown sand 
about 6 inches thick. The subsoil is yellowish brown, 
loose sand about 20 inches thick. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Included with this scil in mapping are small areas of 
Eastport, Croswell, and Au Gres soils. Eastport soils 
are less acid than the Deer Park soil. They are on the 
lower dunes and beach ridges. The moderately well 
drained Croswell and somewhat poorly drained Au Gres 
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soils are in depressions and between beach ridges and 
dunes. Included soils make up 5 to 10 percent of the 
map unit. 

Permeability is rapid in the Deer Park soil. The 
available water capacity is very low. Surface runoff is 
slow. 

Because of the slope, droughtiness, a scarcity of 
plant nutrients, and soil blowing, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be more than 50 percent. Planting seedlings that 
can withstand droughty conditions and planting when 
the soil is moist can reduce the seedling mortality rate. 

This soil is moderately well suited to building site 
development and septic tank absorption fields. The 
slope is a management concern on building sites. The 
buildings should be designed so that they conform to 
the natural slope of the land. Land shaping may be 
necessary in some areas. The slope and a poor filtering 
capacity are management concerns on sites for septic 
tank absorption fields. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption field functions properly. The soil readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is Vlls; the 
woodland ordination symbol is 4S; the Michigan soil 
management group is 5.3a. 


60E—Deer Park sand, 15 to 45 percent slopes. This 
very deep, rolling to steep, excessively drained soil is 
on hills, ridges, and the side slopes of stabilized sand 
dunes. Individual areas are long and narrow and are 
within 1 mile of the Lake Huron shoreline. They range 
from 5 to 40 acres in size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is pale brown sand 
about 6 inches thick. The subsoil is yellowish brown, 
loose sand about 20 inches thick. The substratum to a 
depth of about 60 inches is light yellowish brown sand. 

Included with this soil in mapping are small areas of 
Eastport and Croswell soils. Eastport soils are less acid 
than the Deer Park soil. They are on the lower dunes 
and beach ridges. Croswell soils are moderately well 
drained and are in depressions and between dunes. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability is rapid in the Deer Park soil. The 
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available water capacity is very low. Surface runoff is 
medium. 

Because of the slope, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
erosion hazard, and seedling mortality. Loose sand and 
steep slopes can interfere with the traction of wheeled 
equipment. Skid roads should be built on the contour or 
on the gentler slopes. The slope limits the selection of 
sites for logging roads and landings and can hinder the 
use of planting equipment. Erosion may result from the 
concentration of surface runoff on logging roads, on 
skid roads, in the tracks of wheeled equipment, and on 
landings. Removing water with water bars, out-sloping 
or in-sloping road surfaces, culverts, and drop 
structures and seeding roads and trails after the trees 
are logged help to prevent excessive soil loss. Because 
of droughtiness, seedling losses can be more than 50 
percent. Planting seedlings that can withstand droughty 
conditions and planting when the soil is moist can 
reduce the seedling mortality rate. 

Because of the slope, this soil is unsuited to building 
Site development and septic tank absorption fields. A 
poor filtering capacity is an additional limitation on sites 
for septic tank absorption fields. 

The land capability classification is VIIs; the 
woodland ordination symbol is 4R; the Michigan soil 
management group is 5.3a. 


62—Dawson peat. This very deep, nearly level, very 
poorly drained soil is in depressions. It is subject to 
ponding. Individual areas are irregular in shape or long 
and narrow and range from 5 to 40 acres in size. 

Typically, the surface layer is pale olive peat about 4 
inches thick. The next layer is black muck about 20 
inches thick. The substratum to a depth of about 60 
inches is brown sand. 

Included with this soil in mapping are small areas of 
Greenwood and Kinross soils. Greenwood soils have 
organic deposits more than 50 inches thick. They are in 
landscape positions similar to those of the Dawson soil. 
Kinross soils are poorly drained and do not have a thick 
organic surface layer. They are near the edges of the 
map unit and on slight rises. Included soils make up 5 
to 15 percent of the map unit. 

Permeability is moderately slow to moderately rapid 
in the organic part of the Dawson soil and rapid in the 
sandy material. The available water capacity is high. 
Surface runoff is very slow or ponded. The seasonal 
high water table is near or above the surface from early 
fall through spring. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 
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This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Ordinary 
crawler tractors and rubber-tired skidders generally 
cannot be used on this soil. Special harvesting 
equipment is needed. The equipment can be used 
during periods in winter when access roads are frozen. 
Because of the wetness and the organic surface layer, 
the loss of natural seedlings can be more than 50 
percent. Because of the wetness, the trees on this soil 
are shallow rooted. Many may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. Because of the wetness, 
seedling mortality, and plant competition, trees are 
generally not planted on this soil. 

Because of low strength and the ponding, this soil is 
unsuited to building site development and septic tank 
absorption fields. 

The land capability classification is Vllw; the 
woodland ordination symbol is 2W; the Michigan soil 
management group is M/4c-a. 


63—Pits, borrow. This map unit consists of areas 
from which gravel, sand, or other material has been 
removed for use as fill or aggregate. In most areas the 
exposed underlying material is calcareous and supports 
little or no vegetation. Areas that are excavated to a 
depth below the water table are subject to ponding. 
Individual areas of this map unit range from 3 to 200 
acres in size. 

Many areas are actively mined sand or gravel pits. 
Some contain trash or other debris. Onsite investigation 
is needed to determine the suitability of this map unit 
for any use. 

No interpretive groups are assigned. 


64A—Ensign flaggy loam, 0 to 3 percent slopes. 
This shallow, nearly level and very gently sloping, 
somewhat poorly drained soil is in drainageways, in 
depressions, and on flats. Individual areas are irregular 
in shape or long and narrow and range from 3 to more 
than 100 acres in size. 

Typically, the surface layer is black flaggy loam about 
4 inches thick. The next layer is very dark grayish 
brown flaggy loam about 5 inches thick. The subsoil is 
dark brown, mottled, friable flaggy loam about 6 inches 
thick. Limestone bedrock is at a depth of about 15 
inches. In places a substratum of sandy loam is directly 
above the limestone bedrock. 

Included with this soil in mapping are small areas of 
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Bonduel, Summerville, and Ruse soils. Bonduel soils 
have limestone bedrock at a depth of 20 to 40 inches. 
They are in landscape positions similar to those of the 
Ensign soil. Summerville soils are well drained and are 
on low ridges. Ruse soils are poorly drained and are 
lower on the landscape than the Ensign soil. Also 
included are areas of soils that are very flaggy. Included 
soils make up 5 to 10 percent of the map unit. 

Permeability is moderate in the Ensign soil. The 
available water capacity is low. Surface runoff is slow. 
The seasonal high water table is at a depth of 0.5 foot 
to 1.0 foot from late fall through spring. 

Because of the wetness, the content of rock 
fragments, and the depth to bedrock, this soil is 
generally unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation, the 
windthrow hazard, seedling mortality, and plant 
competition. Ruts form easily if skidders are used when 
the soil is wet. Where deep ruts have formed, lateral 
drainage can be restricted, soil structure altered, and 
tree roots damaged. Consequently, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. Because of the high water table and the depth 
to bedrock, the trees on this soil are shallow rooted. 
Many may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. Because of the wetness and the 
depth to bedrock, the seedling mortality rate can be 
high. After the trees are harvested, plant competition 
can be expected to delay natural regeneration unless 
precautionary measures are applied. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the depth to 
bedrock and the wetness. 

The land capability classification is Vllw; the 
woodland ordination symbol is 2W; the Michigan soil 
management group is Rbc. 


65—Wheatley muck. This very deep, nearly level, 
poorly drained or very poorly drained soil is in 
depressions, in drainageways, and on low flats. It is 
subject to ponding. Individual areas are irregular in 
shape and range from 5 to 200 acres in size. 

Typically, the surface layer is black muck about 6 
inches thick. The next layer is very dark gray loamy 
sand about 2 inches thick. The upper part of the 
substratum is dark grayish brown sand. The next part is 
dark grayish brown, mottled gravelly sand. The lower 
part to a depth of 60 inches is grayish brown very 
gravelly sand. 

Included with this soil in mapping are small areas of 
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Tawas, Gladwin, and Esau soils. Tawas soils have a 
thick organic surface layer. They are in landscape 
positions similar to those of the Wheatley soil. Gladwin 
and Esau soils are somewhat poorly drained and are on 
low ridges and knolls. Esau soils have a loamy surface 
layer over very gravelly sand. Included soils make up 5 
to 15 percent of the map unit. 

Permeability is rapid in the Wheatley soil. The 
available water capacity is low. Surface runoff is very 
slow or ponded. The seasonal high water table is near 
or above the surface from fall through spring. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Year-round roads require roadfill and 
gravel, and culverts are needed to maintain the natural 
drainage system. Because of the wetness, the loss of 
natural seedlings can be more than 50 percent. 
Because of the high water table, the trees on this soil 
are shallow rooted. Many may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to prevent or 
delay natural regeneration unless precautionary 
measures are applied. Because of the wetness, 
seedling mortality, and plant competition, trees are 
generally not planted on this soil. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the high water 
table and the ponding. 

The land capability classification is Vw; the woodland 
ordination symbol is 2W; the Michigan soil management 
group is 5c. 


66C—Wallace sand, 2 to 15 percent slopes. This 
very deep, very gently rolling to rolling, well drained soil 
is on ridges and side slopes. Individual areas are long 
and narrow and range from 4 to 40 acres in size. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is light gray sand 
about 7 inches thick. The subsoil is about 30 inches 
thick. The upper part is dark reddish brown sand that is 
about 60 percent strongly cemented. The rest of the 
upper part is very friable. The cemented material 
extends in tongues to a depth of about 39 inches. The 
lower part of the subsoil is brown and yellowish brown, 
loose sand. The substratum to a depth of about 60 
inches is light yellowish brown sand. 

Included with this soil in mapping are small areas of 
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Rubicon and Au Gres soils. Rubicon soils are 
excessively drained and are in landscape positions 
similar to those of the Wallace soil. They have a lighter 
colored subsoil than the Wallace soil. Also, they have 
less cemented material. Au Gres soils are somewhat 
poorly drained and are in depressions. Included soils 
make up 5 to 10 percent of the map unit. 

Permeability is moderately slow in the cemented part 
of the Wallace soil and rapid in the rest of the profile. 
The available water capacity is very low. Surface runoff 
is slow. 

Because of droughtiness, this soil is unsuited to 
cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is poorly suited to building site development 
because of the slope and the cemented subsoil. It is 
poorly suited to septic tank absorption fields because of 
the slope, the restricted permeability in the cemented 
part, and a poor filtering capacity. These limitations are 
difficult to overcome. 

The land capability classification is Vis; the woodland 
ordination symbol is 6D; the Michigan soil management 
group is 5a-h. 


67B—Eastport sand, 1 to 8 percent slopes. This 
very deep, nearly level to gently rolling, excessively 
drained soil is on low beach ridges and upland flats. 
Individual areas are long and narrow and range from 3 
to 100 acres in size. 

Typically, the surface layer is black sand about 1 
inch thick. The subsurface layer is grayish brown sand 
about 2 inches thick. The subsoil is yellowish brown, 
strong brown, and light yellowish brown, loose sand 
about 32 inches thick. The substratum to a depth of 
about 60 inches is very pale brown sand. 

Included with this soil in mapping are small areas of 
East Lake, Croswell, and Au Gres soils. East Lake soils 
are somewhat excessively drained and are on upland 
flats and beach ridges. They have a gravelly 
substratum. The moderately well drained Croswell and 
somewhat poorly drained Au Gres soils are in 
depressions, in drainageways, and between dunes and 
beach ridges. Included soils make up 5 to 15 percent of 
the map unit. 

Permeability is rapid in the Eastport soil. The 
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available water capacity is low. Surface runoff is slow. 

This soil is generally unsuited to cropland and 
pasture because of droughtiness, a scarcity of plant 
nutrients, and soil blowing. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. The best sites for landings are the nearly 
level areas. Because of droughtiness, seedling mortality 
can be more than 50 percent. Planting seedlings that 
can withstand droughty conditions and planting when 
the soil is moist can reduce the seedling mortality rate. 

This soil is well suited to building site development 
but only moderately well suited to septic tank absorption 
fields. The soil readily absorbs but does not adequately 
filter the effluent. The poor filtering capacity can result 
in the pollution of ground water. 

The land capability classification is Vls; the woodland 
ordination symbol is 7S; the Michigan soil management 
group is 5.3a. 


69A—Winterfield loamy fine sand, 0 to 3 percent 
slopes. This very deep, nearly level and very gently 
sloping, somewhat poorly drained soil is on terraces 
and sand bars along rivers and creeks. It is subject to 
flooding during periods of rapid spring snowmelt and 
extremely heavy rains. Individual areas are irregular in 
shape or long and narrow and range from 3 to 20 acres 
in size. 

Typically, the surface layer is very dark grayish 
brown loamy fine sand about 6 inches thick. The upper 
part of the substratum is yellowish brown, mottled fine 
sand. The lower part to a depth of about 60 inches is 
light yellowish brown, mottled fine sand and pale brown 
loamy fine sand that has a few thin organic streaks. In 
places the substratum is very stony below a depth of 30 
or 40 inches. 

Included with this soil in mapping are small areas of 
Evart and Tawas soils. These soils are in depressions 
and oxbows. Evart soils are poorly drained. Tawas soils 
are very poorly drained and have a thick organic 
Surface layer. Also included are small areas of the 
adjacent upland soils. Included soils make up 5 to 15 
percent of the map unit. 

Permeability is rapid in the Winterfield soil. The 
available water capacity is low. Surface runoff is very 
slow. The seasonal high water table is at a depth of 0.5 
foot to 1.5 feet from late fall through spring and during 
other periods of high precipitation. 

Because of the hazard of flooding, this soil is 
unsuited to cropland. 

This soil is used as woodland. The major 
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management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. The use of equipment is briefly restricted in 
spring during periods of flooding and in other 
excessively wet periods. Equipment should be used 
only when the soil is relatively dry or when access 
roads are sufficiently frozen. Because of the seasonal 
high water table, seedling mortality can be as high as 
25 to 50 percent. Planting seedlings that can tolerate 
wetness or using special methods of site preparation, 
such as bedding before planting, helps to reduce the 
seedling mortality rate. Because of the high water table, 
the trees on this soil are shallow rooted. Many may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. After the trees are cut, plant competition can 
be expected to delay natural regeneration unless 
precautionary measures are applied. Special harvest 
methods may be needed to control the undesirable 
plants. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the hazard of 
flooding and the high water table. 

The land capability classification is Vllw; the 
woodland ordination symbol is 6W; the Michigan soil 
management group is L-4c. 


70ል---ልህ Gres-Roscommon complex, 0 3 
percent slopes. These very deep soils are nearly level 
and very gently sloping. The somewhat poorly drained 
Au Gres soil is on low knolls. The poorly drained 
Roscommon soil is on flats. The Roscommon soil is 
subject to ponding. Individual areas of this unit are 
irregular in shape or long and narrow and range from 
10 to 200 acres in size. 

The Au Gres soil makes up about 35 to 60 percent of 
the unit, and the Roscommon soil makes up 30 to 35 
percent. The two soils occur as areas so intricately 
mixed or so narrow that mapping them separately was 
not practical at the scale used in mapping. 

Typically, the Au Gres soil has about 2 inches of 
black, partially decomposed forest litter at the surface. 
The surface layer is light brownish gray sand about 4 
inches thick. The subsoil is about 26 inches thick. It is 
mottled. The upper part is dark reddish brown, very 
friable loamy sand, and the lower part is yellowish 
brown, loose sand. The substratum to a depth of 60 
inches is yellowish brown sand. 

Typically, the Roscommon soil has a surface layer of 
black muck about 4 inches thick. The substratum to a 
depth of 60 inches is dark grayish brown, brown, and 
pale brown, mottled sand. In some areas the soil has a 
thin organic surface layer. 
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Included with these soils in mapping are small areas 
of Tawas and Croswell soils. Tawas soils are very 
poorly drained and have a thick organic surface layer. 
They are in landscape positions similar to those of the 
Roscommon soil. Croswell soils are moderately well 
drained and are on the higher knolls and on low ridges. 
Included soils make up 3 to 10 percent of the map unit. 

Permeability is rapid in the Au Gres and Roscommon 
Soils. The available water capacity is low. Surface runoff 
is very slow on the Au Gres soil and very slow or 
ponded on the Roscommon soil. The seasonal high 
water table is at a depth of 0.5 foot to 1.5 feet in the Au 
Gres soil and near or above the surface in the 
Roscommon soil from fall through spring. 

Because of the wetness, these soils are generally 
unsuited to cropland. 

These soils are used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the high water table, the use of 
equipment is limited to periods when the soil is 
relatively dry or when access roads are frozen. Year- 
round roads on the Roscommon soil require roadfill and 
gravel, and culverts are needed to maintain the natural 
drainage system. Because of the wetness, seedling 
losses can be as high as 25 to 50 percent on the Au 
Gres soil and can be more than 50 percent on the 
Roscommon soil. Because of the seasonal high water 
table, the trees on these soils are shallow rooted. Many 
may be blown down during periods of high wind and 
excessive wetness. Windthrow can be minimized by 
harvest methods that do not leave the remaining trees 
widely spaced. After the trees are cut, plant competition 
can be expected to prevent or delay natural 
regeneration unless precautionary measures are 
applied. Trees generally are not planted on the 
Roscommon soil because of the wetness and plant 
competition. If trees are planted on the Au Gres soil, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

The Au Gres soil is poorly suited to building site 
development and septic tank absorption fields. The 
wetness is a limitation on building sites. Installing 
subsurface drains and constructing the buildings on 
raised, well compacted fill material can help to 
overcome this limitation. The wetness and a poor 
filtering capacity are limitations on sites for septic tank 
absorption fields. Filling or mounding the absorption 
field with suitable material can raise the site above the 
level of wetness. Pressurizing the absorption fieid can 
also help to overcome the wetness. The soil does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. The 
Roscommon soil is unsuited to building site 
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development and septic tank absorption fields because 
of the seasonal high water table and the ponding. 

The land capability classification is IVw; the 
woodland ordination symbol is 6W; the Michigan soil 
management groups are 5b and 5c. 


71—Roscommon-Tawas complex. These very deep, 
nearly level soils are in depressions, on low flats, and in 
swales. They are subject to ponding. Individual areas 
are irregular in shape and range from 10 to more than 
200 acres in size. 

The poorly drained Roscommon soil makes up about 
40 to 60 percent of the unit, and the very poorly drained 
Tawas soil makes up 35 to 40 percent. The two soils 
occur as areas so intricately mixed that mapping them 
separately was not practical at the scale used in 
mapping. 

Typically, the Roscommon soil has a surface layer of 
black muck about 4 inches thick. The substratum to a 
depth of 60 inches is dark grayish brown, brown, and 
pale brown, mottled sand. 

Typically, the Tawas soil has a surface layer of black 
muck about 8 inches thick. The next layer is black muck 
about 10 inches thick. The substratum extends to a 
depth of 60 inches. It is sand. It is pale brown in the 
upper part and dark reddish gray in the lower part. 

Included with these soils in mapping are small areas 
of Lupton, Au Gres, and Croswell soils. Lupton soils 
formed in thick deposits of organic material. They are in 
landscape positions similar to those of the Roscommon 
and Tawas soils. Au Gres soils are somewhat poorly 
drained and are slightly higher on the landscape than 
the Roscommon and Tawas soils. Croswell soils are 
moderately well drained and are on low knolls and 
ridges. Included soils make up 0 to 15 percent of the 
map unit. 

Permeability is rapid in the Roscommon soil. It is 
moderately slow to moderately rapid in the mucky 
layers of the Tawas soil and rapid in the underlying 
sand. The available water capacity is low in the 
Roscommon soil and high in the Tawas soil. Surface 
runoff is very slow or ponded on both soils. The 
seasonal high water table is near or above the surface 
from fall through spring. 

Because of the wetness and the hazard of frost, 
these soils are unsuited to cropland. 

These soils are used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, the use of equipment on the 
Roscommon soil is limited to periods when the soil is 
relatively dry or sufficiently frozen. Year-round roads on 
the Roscommon soil require roadfill and gravel, and 
culverts are needed to maintain the natural drainage 
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system. Ordinary crawler tractors and rubber-tired 
skidders generally cannot be used on the Tawas soil 
because of the wetness and the organic surface layer. 
Because of the wetness, the loss of natural seedlings 
can be more than 50 percent on these soils. Because of 
the high water table, the trees on these soils are 
shallow rooted. Many may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
harvested, plant competition can be expected to prevent 
or delay natural regeneration unless precautionary 
measures are applied. Because of the wetness, 
seedling mortality, and plant competition, trees are 
generally not planted on these soils. 

Because of the high water table and the ponding on 
both soils and low strength in the Tawas soil, this unit is 
unsuited to building site development and septic tank 
absorption fields. 

The land capability classification is Viw; the 
woodland ordination symbols are 6W and 5W; the 
Michigan soil management groups are 5c and M/4c. 


73A—Omena fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, well drained soil is 
on uplands. Individual areas are irregular in shape and 
range from 5 to 100 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is sandy loam 
about 5 inches thick. The upper part is strong brown 
and firm, and the lower part is dark yellowish brown and 
friable. The substratum to a depth of about 60 inches is 
yellowish brown gravelly sandy loam. In some cultivated 
areas, all of the subsoil has been incorporated into the 
surface layer. 

Included with this soil in mapping are small areas of 
Onaway, Krakow, and Hagensville soils. Onaway and 
Krakow soils are in landscape positions similar to those 
of the Omena soil. Onaway soils have a subsoil that is 
thicker than that of the Omena soil. Krakow soils are 
very flaggy in the subsoil and in some areas have 
limestone bedrock at a depth of more than 40 inches. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 20 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is slow. 

This soil is well suited to cultivated crops. The major 
management concern is soil blowing. A system of 
conservation tillage that does not invert the soil and 
leaves all or part of the crop residue on the surface, 
cover crops, buffer strips, vegetative barriers, and field 
windbreaks help to control soil blowing. 

Where this soil is used as woodland, the major 
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management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, plant competition can be expected to delay 
natural regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is well suited to building site development 
and septic tank absorption fields. 

The land capability classification is lls; the woodland 
ordination symbol is 3L; the Michigan scil management 
group is 3a. 


73B—Omena fine sandy loam, 2 to 6 percent 
Slopes. This very deep, gently undulating and 
undulating, well drained soil is on upland plains and low 
knolls. Individual areas are irregular in shape and range 
from 3 to 700 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is sandy loam 
about 5 inches thick. The upper part is strong brown 
and firm, and the lower part is dark yellowish brown and 
friable. The substratum to a depth of about 60 inches is 
yellowish brown gravelly sandy loam. In some cultivated 
areas all of the subsoil has been incorporated into the 
surface layer. 

Included with this soil in mapping are small areas of 
Onaway, Krakow, and Hagensville soils. Onaway and 
Krakow soils are in landscape positions similar to those 
of the Omena soil. Onaway soils have a subsoil that is 
thicker than that of the Omena soil. Krakow soils are 
very flaggy in the subsoil and in some areas have 
limestone bedrock at a depth of more than 40 inches. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 20 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is slow. 

Most areas are used as cropland (fig. 6). Some are 
used as woodland. 

This soil is well suited to cultivated crops. Water 
erosion and soil blowing are hazards in cultivated 
areas. A system of conservation tillage that does not 
invert the soil and leaves all or part of the crop residue 
on the surface, grassed waterways, and cover crops 
help to control water erosion. Buffer strips, vegetative 
barriers, cover crops, and field windbreaks help to 
control scil blowing. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
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Figure 6.—Alfalfa and corn in an area of Omena fine sandy loam, 2 to 6 percent slopes. Evart soils are on the flood plain along the river. 


limited in spring and in other excessively wet periods. If 
skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. After the trees are 
harvested, plant competition can be expected to delay 
natural regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

This soil is well suited to building site development 
and septic tank absorption fields. 

The land capability classification is lle; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


73C—Omena fine sandy loam, 6 to 12 percent 
slopes. This very deep, gently rolling, wel! drained soil 
is on knolls, ridges, and side slopes. Individual areas 
are irregular in shape and range from 3 to 40 acres in 
size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is sandy loam 
about 5 inches thick. The upper part is strong brown 
and firm, and the lower part is dark yellowish brown and 
friable. The substratum to a depth of about 60 inches is 
yellowish brown gravelly sandy loam. In many cultivated 


areas all of the subsoil has been incorporated into the 
surface layer. 

Included with this soil in mapping are small areas of 
Onaway, Krakow, and Hagensville soils. Onaway and 
Krakow soils are in landscape positions similar to those 
of the Omena soil. Onaway soils have a subsoil that is 
thicker than that of the Omena soil. Krakow soils are 
very flaggy in the subsoil and in some areas have 
limestone bedrock at a depth of more than 40 inches. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 10 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is medium. 

Most areas are used as cropland. Some are used as 
woodland. 

This soil is moderately well suited to cultivated crops. 
Water erosion and soil blowing are hazards in cultivated 
areas. A system of conservation tillage that does not 
invert the soil and leaves all or part of the crop residue 
on the surface, grassed waterways, and cover crops 
help to contro! water erosion. Buffer strips, vegetative 
barriers, cover crops, and field windbreaks help to 
control soil blowing. 
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Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in the spring and other excessively wet periods. 
If skidders are used when the soil is wet, soil structure 
is altered and ruts form easily. After the trees are 
harvested, plant competition can be expected to delay 
natural regeneration unless precautionary measures are 
applied. If trees are planted, site preparation by 
mechanical or chemical means is needed to control 
competing vegetation. 

Because of the slope, this soil is only moderately well 
suited to building site development and septic tank 
absorption fields. Buildings should be designed so that 
they conform to the natural slope of the land. Land 
shaping may be necessary in some areas. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption field functions 
properly. 

The land capability classification is Ille; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


73C2—Omena fine sandy loam, 6 to 12 percent 
slopes, eroded. This very deep, gently rolling, well 
drained soil is on knolls, ridges, and side slopes. 
Individual areas are irregular in shape and range from 3 
to 60 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is dark yellowish 
brown, friable sandy loam about 1 inch thick. The 
substratum to a depth of about 60 inches is yellowish 
brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Onaway, Krakow, and Hagensville soils. Onaway and 
Krakow soils are in landscape positions similar to those 
of the Omena soil. Onaway soils have a subsoil that is 
thicker than that of the Omena soil. Krakow soils are 
very flaggy in the subsoil and in some areas have 
limestone bedrock at a depth of more than 40 inches. 
Hagensville soils are somewhat poorly drained and are 
in depressions and drainageways. Included soils make 
up 5 to 10 percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is medium. 

Most areas are used as cropland. This soil is 
moderately well suited to cultivated crops. It is more 
droughty and more susceptible to crusting than the less 
eroded Omena soils. Much of the original topsoil has 
been lost because of past erosion. Returning crop 
residue to the soil and regularly adding other organic 
material maintains fertility, minimizes crusting, and 
increases the rate of water infiltration. The major 
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management concern is the hazard of water erosion. 
Crop rotations that include grasses or legumes, 
stripcropping, conservation tillage, and grassed 
waterways can be effective in controlling water erosion. 

Because of the slope, this soil is only moderately weil 
suited to building site development and septic tank 
absorption fields. Buildings should be designed so that 
they conform to the natural slope of the land. Land 
shaping may be necessary in some areas. Land 
shaping and installing the distribution lines across the 
Slope help to ensure that the absorption field functions 
properly. 

The land capability classification is Ille; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


73D—Omena fine sandy loam, 12 to 18 percent 
slopes. This very deep, rolling, well drained soil is on 
high knolls, ridges, and side slopes. Individual areas are 
irregular in shape and range from 3 to 30 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is sandy loam 
about 5 inches thick. The upper part is strong brown 
and firm, and the lower part is dark yellowish brown and 
friable. The substratum to a depth of about 60 inches is 
yellowish brown gravelly sandy loam. In many cultivated 
areas the subsoil has been incorporated into the 
surface layer. 

Included with this soil in mapping are small areas of 
Onaway and Krakow soils. These soils are in landscape 
positions similar to those of the Omena soil. Onaway 
soils have a subsoil that is thicker than that of the 
Omena soil. Krakow soils are very flaggy in the subsoil 
and in some areas have limestone bedrock at a depth 
of more than 40 inches. Included soils make up 5 to 10 
percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is rapid. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
plant competition. The use of equipment is briefly 
limited in spring and in other excessively wet periods. If 
Skidders are used when the soil is wet, soil structure is 
altered and ruts form easily. The slope limits the 
selection of sites for logging roads and landings. After 
the trees are harvested, plant competition can be 
expected to delay natural regeneration unless 
precautionary measures are applied. if trees are 
planted, site preparation by mechanical or chemical 
means is needed to control competing vegetation. 

This soil is poorly suited to cultivated crops because 
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of the slope. Water erosion is a major management 
concern in areas used for row crops. A cropping 
sequence that includes grasses and legumes, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. 

Because of the slope, this soil is poorly suited to 
building site development and septic tank absorption 
fields. Buildings should be designed so that they 
conform to the natural slope of the land. Land shaping 
and installing the distribution lines across the slope help 
to ensure that the absorption field functions properly. 

The land capability classification is IVe; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


73D3—Omena fine sandy loam, 12 to 18 percent 
slopes, severely eroded. This very deep, rolling, well 
drained soil is on high knolls, ridges, and side slopes. 
Individual areas are irregular in shape and range from 3 
to 30 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The substratum to a depth of 
about 60 inches is yellowish brown gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Onaway and Krakow soils. These soils are in landscape 
positions similar to those of the Omena soil. Onaway 
soils have a subsoil that is thicker than that of the 
Omena soil. Krakow soils are very flaggy in the subsoil 
and in some areas have limestone bedrock at a depth 
of more than 40 inches. Included soils make up 5 to 10 
percent of the map unit. 

Permeability and the available water capacity are 
moderate in the Omena soil. Surface runoff is rapid. 

This soil is used as cropland. It is poorly suited to 
cultivated crops because of the slope and a scarcity of 
nutrients and organic matter resulting from past erosion. 
In cultivated areas the major management needs are 
measures that control water erosion, increase the 
content of organic matter, and conserve moisture. Crop 
rotations that include grasses or legumes, stripcropping, 
conservation tillage, and grassed waterways can be 
effective in controlling water erosion. Returning crop 
residue to the soil or applying a system of conservation 
tillage that leaves crop residue on the surface 
conserves moisture. Adding organic material to the soil 
increases the organic matter content and the available 
water capacity. 

This soil is poorly suited to building site development 
and septic tank absorption fields. The slope is the major 
management concern. Buildings should be designed so 
that they conform to the natural slope of the land. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption field functions 
properly. 
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The land capability classification is Vie; the woodland 
ordination symbol is 3L; the Michigan soil management 
group is 3a. 


75—Pinconning mucky sand. This very deep, nearly 
level, poorly drained soil is on low flats and in 
depressions and drainageways. It is subject to ponding. 
Individual areas are irregular in shape and range from 3 
to 200 acres in size. 

Typically, the surface layer is black mucky sand 
about B inches thick. The upper part of the substratum 
is grayish brown, brown, and dark grayish brown, 
mottled sand. The lower part to a depth of about 60 
inches is grayish brown and brown, mottled silty clay 
loam. 

Included with this soil in mapping are small areas of 
Allendale, Cathro, and Hettinger soils. Allendale soils 
are somewhat poorly drained and are on low knolls and 
ridges. Cathro and Hettinger soils are in landscape 
positions similar to those of the Pinconning soil. Cathro 
soils are very poorly drained and have a thick organic 
surface layer. Hettinger soils have a loamy surface 
layer. Included soils make up 5 to 20 percent of the 
map unit. 

Permeability is rapid in the sandy upper part of the 
Pinconning soil and slow in the lower part. The 
seasonal high water table is near or above the surface 
from fall through spring. 

Most areas are used as woodland. A few are used as 
cropland. 

Where this soil is used as woodland, the equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. Because 
of the high water table, equipment use is limited to 
periods when the soil is relatively dry or when access 
roads are frozen. Year-round roads require roadfill and 
gravel, and culverts are needed to maintain the natural 
drainage system. Because of the wetness, loss of 
natural seedlings can be more than 50 percent. The 
trees on this soil are shallow rooted because of the high 
water table. Many may be blown down during periods of 
high wind and excessive wetness. Windthrow can be 
minimized by harvest methods that do not leave the 
remaining trees widely spaced. After the trees are cut, 
plant competition can be expected to prevent or delay 
natural regeneration unless precautionary measures are 
applied. Because of the wetness, seedling mortality, 
and plant competition, trees are generally not planted 
on this soil. 

If adequately drained, this soil is moderately well 
suited to cropland. The major management concerns 
are the wetness and soil blowing. # surface and 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
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soil and leaves all or part of the crop residue on the 
surface, vegetative barriers, cover crops, and field 
windbreaks help to control soil blowing. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the high water 
table and the ponding. 

The land capability classification is Vw; the woodland 
ordination symbol is 3W; the Michigan soil management 
group is 4/10. 


76A—Allendale sand, 0 to 3 percent slopes. This 
very deep, nearly level or very gently sloping, 
somewhat poorly drained soil is in depressions and 
drainageways and on flats and low knolls. Individual 
areas are irregular in shape or long and narrow and 
range from 5 to 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown sand about 8 inches thick. The subsurface layer 
is light brownish gray sand about 5 inches thick. The 
subsoil is about 23 inches thick. The upper part is dark 
brown, mottled, very friable sand that has a few chunks 
of cemented material. The next part is strong brown, 
friable loamy sand surrounded by pinkish gray sand. 
The lower part is reddish brown, mottled, very firm silty 
clay. The substratum to a depth of about 60 inches is 
light reddish brown silty clay. In places the substratum 
is stratified silty clay and silt loam. 

Included with this soil in mapping are small areas of 
the Croswell soils that have a loamy substratum and 
small areas of Pinconning and Bowers soils. Croswell 
soils are moderately well drained and are slightly higher 
on the landscape than the Allendale soil. Also, they 
have thicker deposits of sand over the loamy material. 
Pinconning soils are poorly drained and are in 
depressions and drainageways. Bowers soils are loamy 
throughout. They are in landscape positions similar to 
those of the Allendale soil. Included soils make up 5 to 
15 percent of the map unit. 

Permeability is rapid in the sandy upper part of the 
Allendale soil and very slow in the clayey lower part. 
The available water capacity is low. Surface runoff is 
slow. The seasonal high water table is at a depth of 1 
to 2 feet from late fall through spring and during other 
periods of high precipitation. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the wetness, the use of 
equipment is limited to periods when the soil is 
relatively dry or when access roads are sufficiently 
frozen. Because the surface layer becomes droughty in 
the summer months, seedling mortality can be as high 
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as 25 to 50 percent. Planting seedlings that can 
withstand droughty conditions or planting containerized 
seedlings can reduce the seedling mortality rate. 
Because of the high water table, the trees on this soil 
are shallow rooted. Some may be blown down during 
periods of high wind and excessive wetness. Windthrow 
can be minimized by harvest methods that do not leave 
the remaining trees widely spaced. After the trees are 
cut, plant competition can be expected to delay natural 
regeneration unless precautionary measures are 
applied. Special harvest methods may be needed to 
control the undesirable plants. 

This soil is fairly well suited to cropland. The major 
management concerns are the wetness, soil blowing, 
and the low available water capacity. A surface or 
subsurface drainage system can lower the water table. 
A system of conservation tillage that does not invert the 
soil and leaves all or part of the crop residue on the 
suríace, cover crops, vegetative barriers, buffer strips, 
or field windbreaks help to control soil blowing. 

This soil is poorly suited to building site development. 
The major management concern is the wetness. A 
subsurface drainage system can lower the water table. 
Constructing the buildings on well compacted fill 
material helps to overcome the wetness. The soil is 
poorly suited to septic tank absorption fields because of 
the wetness and a poor filtering capacity. Filling or 
mounding with suitable material can raise the site 
above the level of wetness. The poor filtering capacity 
can result in the pollution of ground water. 

The land capability classification is lllw; the woodland 
ordination symbol is 4W; the Michigan soil management 
group is 4/1b. 


81B—Croswell cobbly sand, 0 to 4 percent slopes. 
This very deep, nearly level and gently undulating, 
moderately well drained soil is on low knolls and upland 
flats near Lake Huron. Individual areas are irregular in 
shape or long and narrow and range from 5 to 60 acres 
in size. 

Typically, about 1 inch of black, partially decomposed 
forest litter is at the surface. The surface layer is very 
dark reddish brown cobbly sand about 2 inches thick. 
The subsurface layer is pinkish gray cobbly sand about 
3 inches thick. The subsoil is very friable cobbly loamy 
sand about 31 inches thick. The upper part is dark 
brown, and the lower part is brown. The substratum to a 
depth of about 60 inches is yellowish brown sand that 
has some strata of gravel. In some areas large stones 
and flagstones are at the surface. In other areas a thin 
layer of gravelly sandy loam is directly above the 
substratum. 

Included with this soil in mapping are small areas of 
Alpena, Rubicon, and Gladwin soils. Alpena and 
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Rubicon soils are excessively drained and are higher on 
the landscape than the Croswell soil. Gladwin soils are 
somewhat poorly drained and are in depressions and 
drainageways. Included soils make up 3 to 15 percent 
of the map unit. 

Permeability is rapid in the Croswell soil. The 
available water capacity is low. Surface runoff is very 
slow. The seasonal high water table is at a depth of 2 
to 4 feet from late fall through spring. 

Most areas are used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Loose sand in heavily traveled areas can 
interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. The cobbly surface may hinder the use of planting 
equipment. Because of the seasonal high water table, 
the trees on this soil are shallow rooted. Some may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
spaced. Undesirable plants that invade clearcut areas 
can delay the establishment of desirable species. If 
trees are planted, site preparation by mechanical or 
chemical means is needed to control competing 
vegetation. 

This soil is generally unsuited to cropland and 
pasture because of the cobbles, the droughtiness, a 
scarcity of plant nutrients, and soil blowing. 

Because of the wetness, this soil is only moderately 
well suited to building site development and is poorly 
suited to dwellings with basements. A subsurface 
drainage system can lower the seasonal high water 
table. Constructing the buildings on well compacted fill 
material can raise the site above the level of wetness. 
The soil is generally unsuited to septic tank absorption 
fields because of the wetness and a poor filtering 
capacity. 

The land capability classification is Vls; the woodland 
ordination symbol is 5S; the Michigan soil management 
group is 5a. 


83B—Kiva-Alpena complex, 1 to 6 percent slopes. 
This map unit consists of very deep, nearly level and 
gently undulating, well drained and excessively well 
drained soils on plains, ridgetops, and old shoals. 
Individual areas are irregular in shape or long and 
narrow and range from 5 to 400 acres in size. 

The Kiva soil makes up about 40 to 55 percent of the 
unit, and the Alpena soil makes up 35 to 50 percent. 
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The two sails occur as areas so intricately mixed or so 
small that mapping them separately was not practical at 
the scale used in mapping. 

Typically, the Kiva soil has a surface layer of black 
fine sandy loam about 7 inches thick. The subsoil is 
dark brown, friable gravelly sandy loam about 15 inches 
thick. The substratum to a depth of 60 inches is brown 
very gravelly coarse sand. In places the surface layer is 
gravelly sandy loam. 

Typically, the Alpena soil has a surface layer of dark 
brown, very gravelly sandy loam about 8 inches thick. 
The substratum to a depth of 60 inches is brown and 
pale brown very gravelly sand. In some places the 
surface layer is loamy sand. In other places the soil has 
limestone channers throughout. 

Included with these soils in mapping are small areas 
of Esau and Eastport soils. Esau soils are somewhat 
poorly drained and are in depressions and 
drainageways. Eastport soils are sandy throughout. 
They are in landscape positions similar to those of the 
Kiva and Alpena soils. Included soils make up 5 to 10 
percent of the map unit. 

Permeability is moderate in the upper part of the Kiva 
soil and very rapid in the underlying material. It is very 
rapid in the Alpena soil. The available water capacity is 
low in the Kiva soil and very low in the Alpena soil. 
Surface runoff is slow on both soils. 

Most areas are used as woodland. Some are used 
as cropland. 

Where these soils are used as woodland, the major 
management concerns are seedling mortality and plant 
competition. Because of droughtiness, seedling 
mortality can be more than 50 percent on the Alpena 
soil. Planting seedlings that can withstand droughty 
conditions and planting when the soil is moist can 
reduce the seedling mortality rate. Undesirable plants 
that invade clearcut areas can delay the establishment 
of desirable species. If trees are planted, site 
preparation by mechanical or chemical means is 
needed to control competing vegetation. 

These soils are moderately well suited to cropland 
and pasture. The major management concerns are 
water erosion and droughtiness. A system of 
conservation tillage that does not invert the soil and 
leaves all or part of the crop residue on the surface, 
green manure crops, and regular additions of other 
organic material help to prevent excessive soil loss. 
Because of the limited available water capacity, small 
grain should be planted early in the spring or fall- 
seeded crops, such as rye or winter wheat, should be 
grown. 

These soils are well suited to building site 
development. They are poorly suited to septic tank 
absorption fields because of a poor filtering capacity. 
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They readily absorb but do not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water. 

The land capability classification is Ills; the woodland 
ordination symbols are 3A and 3F; the Michigan soil 
management groups are 4a and Ga. 


84—Pits, quarry. This map unit consists of areas 
that have been mined for limestone bedrock. In some 
areas the quarries contain water. Large open 
excavations are near the Lake Huron shoreline. They 
have nearly vertical side slopes in most areas. One 
small abandoned quarry is on the south side of Black 
Lake. 

Included in mapping are areas of Udorthents where 
excavated material has been deposited. Also included 
are areas that have settling basins in which fine residue 
is pumped for settling before allowing the water to flow 
back into Lake Huron. 

Most areas of this map unit do not support 
vegetation. Onsite investigation is necessary to 
determine the potential of each area for various uses. 

No interpretive groups are assigned. 


85A—Esau flaggy sandy loam, 0 to 3 percent 
slopes. This very deep, nearly level and gently 
undulating, somewhat poorly drained soil is on low 
ridges, on flats, and in drainageways. Individual areas 
are irregular in shape or long and narrow and range 
from 3 to more than 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown flaggy sandy loam about 4 inches thick. The 
subsoil is dark brown, friable extremely flaggy sandy 
loam about 6 inches thick. The substratum to a depth of 
about 60 inches is brown and brownish yellow, mottled 
extremely flaggy sand. In some areas the surface layer 
is stony or bouldery. In other areas limestone bedrock 
is below a depth of 40 inches. In some places the 
underlying material is stratified sand and gravel. In 
other places the soil is extremely gravelly throughout. 

Included with this soil in mapping are small areas of 
Alpena, Detour, and Hessel soils. Alpena soils are 
excessively drained and are on ridges and knolls. 
Detour soils are loamy throughout. They are in 
landscape positions similar to those of the Esau soil. 
Hessel soils are poorly drained and are in depressions 
and drainageways. They are loamy throughout. Included 
soils make up 5 to 15 percent of the map unit. 

Permeability is very rapid in the Esau soil. The 
available water capacity is very low. Surface runoff is 
very slow. The seasonal high water table is at a depth 
of 0.5 foot to 1.5 feet from fall through spring and 
during other periods of high precipitation. 

Because of the wetness and the content of rock 
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fragments, this soil is unsuited to ۰ 

This soil is used as woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition. Because of the high water table, the use of 
equipment is limited to periods when the soil is 
relatively dry or when logging roads are sufficiently 
frozen. The flagstones on the surface can hinder the 
use of planting equipment. Because of the seasonal 
high water table, seedling mortality can be as high as 
25 to 50 percent. Planting seedlings that can tolerate 
wetness or using special methods of site preparation, 
such as bedding before planting, can reduce the 
seedling mortality rate. Because of the high water table, 
the trees on this soil are shallow rooted. Some may be 
blown down during periods of high wind and excessive 
wetness. Windthrow can be minimized by harvest 
methods that do not leave the remaining trees widely 
Spaced. After the trees are cut, plant competition can 
be expected to delay natural regeneration unless 
precautionary measures are applied. Special harvest 
methods may be needed to control undesirable plants. 

This soil is unsuited to building site development and 
septic tank absorption fields because of the wetness. 

The land capability classification is Vis; the woodland 
ordination symbol is 4W; the Michigan soil management 
group is Gbc. 


86F—Udorthents and Udipsamments, very steep. 
These loamy and sandy soils are in areas surrounding 
sinkholes. In some areas they are subject to flooding, 
which forms small ponds that are intermittently dry. 
Some of the lakes in the area formed in the sinkholes, 
which have fluctuating water levels. 

In some areas these soils support vegetation, but 
slippage can be a hazard. Use of these areas is very 
limited because of the slope and the instability of the 
Soils. Onsite investigation is necessary to determine the 
suitability of each area for various uses. 

No interpretive groups are assigned. 


87C—Udorthents, level to gently rolling. This map 
unit consists of well drained or moderately well drained, 
loamy soils from which the original surface layer and 
part of the substratum have been removed. It also 
consists of well drained or moderately well drained soils 
that have been covered with fill material. In most areas 
the loamy material has been removed from ridges and 
knolls for use as fill or to level out areas for drilling 
sites. In places these soils are depressions, flat 
swampy areas, or lakefront areas that have been filled 
prior to construction. Individual areas of this map unit 
range from 3 to 40 acres in size. 

Included in mapping are small areas of undisturbed 
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soils. They make up less than 15 percent of the map 
unit. 

The suitability of these soils for cropland, woodland, 
and building site development varies greatly. Onsite 
investigation is needed to determine the management 
needed to overcome the major hazards and limitations. 

No interpretive groups are assigned. 


89B—Ocqueoc fine sand, 0 to 6 percent slopes. 
This very deep, nearly level to undulating, well drained 
soil is on upland flats and low knolls. Individual areas 
are irregular in shape and range from 5 to 80 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown fine sand about 6 inches thick. The subsoil is 
about 22 inches thick. The upper part is dark brown, 
friable fine sand. The next part is strong brown, very 
friable fine sand. The lower part is dark yellowish 
brown, very friable sand that has some weakly 
cemented material. The upper part of the substratum is 
yellowish brown loamy fine sand. The next part is 
reddish brown fine sandy loam. The lower part to a 
depth of about 60 inches is brown silt loam. In places 
the substratum has thin lenses of material that ranges 
from fine sand to clay. 

Included with this soil in mapping are small areas of 
Moltke and Glawe soils. These soils are in depressions 
and drainageways. Moltke soils are somewhat poorly 
drained, and Glawe soils are poorly drained. included 
soils make up 5 to 10 percent of the map unit. 

Permeability is rapid in the sandy upper part of the 
Ocqueoc soil and moderately slow in the loamy lower 
part. The available water capacity is moderate. Surface 
runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation, 
seedling mortality, and plant competition. Loose sand in 
heavily traveled areas can interfere with the traction of 
wheeled equipment, especially during dry periods. 
Logging roads should be stabilized. Because of 
droughtiness, seedling mortality can be as high as 25 to 
50 percent. Planting seedlings that can withstand 
droughty conditions and planting when the soil is moist 
can reduce the seedling mortality rate. Undesirable 
plants that invade clearcut areas can delay the 
establishment of desirable species. If trees are planted, 
site preparation by mechanical or chemical means is 
needed to control competing vegetation. 

This soil is moderately well suited to cropland. The 
major management concerns are droughtiness and soil 
blowing. Conservation tillage, field windbreaks, 
vegetative barriers, and winter cover crops help to 
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control soil blowing. Conservation tillage and regular 
additions of manure or other organic material to the soil 
increase the available water capacity and the organic 
matter content. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
of the restricted permeability in the substratum. 
Enlarging the absorption field or mounding with suitable 
material can help to overcome this limitation. 

The land capability classification is Ills; the woodland 
ordination symbol is 3S; the Michigan soil management 
group is 4/2a. 


90B—Zimmerman fine sand, 2 to 8 percent slopes. 
This very deep, very gently undulating to gently rolling, 
excessively drained soil is on ridges, knolls, and upland 
flats. Individual areas are irregular in shape and range 
from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sand about 10 inches thick. The subsoil extends to a 
depth of more than 60 inches. The upper part is strong 
brown and yellowish brown, very friable fine sand. The 
lower part is light yellowish brown, loose fine sand that 
has a few thin bands of strong brown, very friable loamy 
fine sand. 

Included with this soil in mapping are small areas of 
Ocqueoc and Ingalls soils. These soils are underlain by 
loamy material. Ocqueoc soils are well drained and are 
lower on the landscape than the Zimmerman soil. 
Ingalls soils are somewhat poorly drained and are in 
depressions and drainageways. Included soils make up 
5 to 10 percent cf the map unit. 

Permeability is rapid in the Zimmerman soil. The 
available water capacity is low. Surface runoff is slow. 

Most areas are used as woodland. Some are used 
as cropland. 

Where this soil is used as woodland, the major 
management concerns are the equipment limitation and 
seedling mortality. Loose sand in heavily traveled areas 
can interfere with the traction of wheeled equipment, 
especially during dry periods. Logging roads should be 
stabilized. Because of droughtiness, seedling mortality 
can be as high as 25 to 50 percent. Planting seedlings 
that can withstand droughty conditions and planting 
when the soil is moist can reduce the seedling mortality 
rate. 

This soil is fairly well suited to cropland and pasture. 
Soil blowing is a hazard in cultivated areas. 
Droughtiness also is à management concern. 
Conservation tillage, windbreaks, cover crops, and 
incorporation of crop residue into the soil can conserve 
moisture and help to control soil blowing. 

This soil is well suited to building site development. It 
is poorly suited to septic tank absorption fields because 
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of a poor filtering capacity. It readily absorbs but does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of ground water. 

The land capability classification is IVs; the woodland 
ordination symbol is 88: the Michigan soil management 
group is 4a. 


91B—Alpena cobbly sandy loam, bedrock 
substratum, 0 to 8 percent slopes. This deep, nearly 
level to gently rolling, excessively drained soil is on low 
beach ridges and broad flats near the Lake Huron 
shoreline. Individual areas are irregular in shape or long 
and narrow and range from 5 to more than 100 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown cobbly sandy loam about 8 inches thick. The 
subsoil is brown very gravelly sand about 26 inches 
thick. Limestone bedrock is at a depth of about 44 
inches. In some areas the surface layer is sandy loam, 
loamy sand, or the flaggy, cobbly, or stony analogs of 
those textures. In other areas the limestone bedrock is 
within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Alpena soils that are very deep and small areas of 
Bonduel soils. The very deep Alpena soils are on slight 
rises and the higher beach ridges. Bonduel soils are 
somewhat poorly drained and are in depressions and 
drainageways. Included soils make up 5 to 10 percent 
of the map unit. 

Permeability is very rapid in the Alpena soil. The 
available water capacity is very low. Surface runoff is 
slow. 

Because of droughtiness and the cobbly surface 
layer, this soil is unsuited to cropland. 

This soil is used as woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. The cobbly surface layer can 
interfere with the use of planting equipment. Because of 
droughtiness, seedling losses can be as high as 25 to 
50 percent. Planting seedlings that can withstand 
droughty conditions and planting when the soil is moist 
can reduce the seedling mortality rate. 

This soil generally is moderately well suited to 
building site development. It is only fairly well suited to 
buildings with basements, however, because of the 
depth to bedrock. It is poorly suited to septic tank 
absorption fields because of a poor filtering capacity. It 
readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water. 

The land capability classification is ۷۱۵: the woodland 
ordination symbol is 3F; the Michigan soil management 
group is Ga. 
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92—Kinross muck. This deep, nearly level, poorly 
drained soil is in depressions and on low flats. It is 
subject to ponding. Individual areas are irregular in 
shape, oval, or long and narrow and range from 5 to 
400 acres in size. 

Typically, the surface layer is black muck about 4 
inches thick. The subsurface layer is pinkish gray, 
mottled fine sand about 5 inches thick. The subsoil is 
dark reddish brown, dark brown, and brown, friable and 
very friable fine sand about 13 inches thick. The 
substratum to a depth of about 60 inches is light 
yellowish brown fine sand. In some places the surface 
layer is mucky sand. In other places it is more than 10 
inches thick. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Au Gres and very poorly 
drained Dawson soils. Au Gres soils are near the edge 
of the unit and on slight rises. Dawson soils are at the 
slightly lower elevations. Included soils make up 5 to 15 
percent of the map unit. 

Permeability is rapid in the Kinross soil. The available 
water capacity is low. Surface runoff is very slow or 
ponded. The seasonal high water table is near or above 
the surface from fall through spring and during other 
periods of high precipitation. 

Because of the wetness and the hazard of frost, this 
soil is unsuited to cropland. 

This soil is used as woodland. The equipment 
limitation, seedling mortality, the windthrow hazard, and 
plant competition are management concerns. The soil is 
wet from fall through spring and may be wet during 
other periods. Equipment can be used during dry 
summer months and during winter months when snow 
is adequate. On year-round roads, road fill and a gravel 
base are needed. Culverts are needed to maintain 
natural drainage systems. The number of suitable 
landing sites is severely limited because of the wetness. 
Because of the high water table, seedling losses can be 
more than 50 percent and the trees are shallow rooted. 
Many may be blown down during periods of high wind 
and excessive wetness. Windthrow can be minimized 
by harvest methods that do not leave the remaining 
trees widely spaced. After the trees are cut, plant 
competition can be expected to delay or prevent natural 
regeneration unłess precautionary measures are 
applied. Special harvest methods may be needed to 
control undesirable plants. Because of the wetness, 
seedling mortality, and plant competition, trees are 
generally not planted on this soil. 

The land capability classification is Vlw; the 
woodland ordination symbol is 2W; the Michigan soil 
management group is 5c-a. 
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Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 


criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 

About 85,900 acres in the survey area, or about 19 
percent of the total acreage, meets the soil 
requirements for prime farmland. Scattered areas of this 
land are throughout the county, but most are in the 
central and west-central parts, mainly in associations 5, 
7, and 8, which are described under the heading 
"General Soil Map Units." About 40,000 acres of this 
prime farmland is used for crops. The crops grown on 
this land are mainly potatoes, corn, dry beans, and hay. 

A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Some soils that have a seasonal high water table 
qualify as prime farmland only in areas where this 
limitation has been overcome by such drainage 
measures. The need for these measures is indicated 
after the map unit name in table 5. Onsite evaluation is 
needed to determine whether or not this limitation has 
been overcome by corrective measures. 
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Use and Management of the 5 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavior 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties (8). 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
Soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Carla Gregory, district conservationist, Soil Conservation Service, 
helped prepare this section. 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 


best suited to the soils, including some not commonly 
grown in the survey area, are identified, and the system 
of land capability classification used by the Soil 
Conservation Service is explained. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

The soils in the survey area are assigned to various 
interpretive groups at the end of each map unit 
description and in some of the tables. 

In 1986, about 4,000 acres of corn was grown in the 
survey area, of which 2,500 acres was harvested for 
silage (5). About 4,000 acres was planted to potatoes, 
2,300 to wheat, 8,000 to oats, and 700 to barley. An 
estimated 4,000 acres was used for dry beans, and 
small acreages of soybeans were also grown. About 
1,000 acres of certified seed is produced each year in 
the survey area, mainly kidney beans, potatoes, navy 
beans, oats, and barley. 

The current trend is toward fewer but larger farms. 
The county has a substantial amount of idle cropland, 
which is gradually being incorporated into a few of the 
larger farms. 

The soils and climate of the area are suited to some 
crops not commonly grown. Birdsfoot trefoil and 
Garrison creeping foxtail are suitable forage crops in 
poorly drained, cool areas, but only limited acreages of 
these crops are grown. Other crops, such as 
sunflowers, sorghum, and buckwheat, can be grown if 
economic conditions are favorable. Specialty crops, 
such as strawberries, raspberries, asparagus, carrots, 
and sweet corn, could also be grown. 

Erosion, either water erosion or soil blowing, is the 
major hazard on about 27 percent of the cropland in the 
county. Water erosion is a hazard on soils that have a 
slope of more than 2 percent, such as Onaway and 
Emmet soils. Soil blowing is a problem on sandy soils, 
such as Klacking, Menominee, Cheboygan, and 
Mancelona soils. Also, the mucky Roscommon soils are 
subject to soi! blowing unless they are protected. If 
winds are strong and the soil is dry, soil blowing can 
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damage young crops in just a few hours. 

Loss of the surface layer through erosion is 
damaging for two reasons. First, productivity is reduced 
as the surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Loss of the surface 
layer is especially damaging on soils that have a 
moderately fine textured subsoil, such as Onaway soils, 
and on soils that are shallow over bedrock or gravel, 
such as Alpena and Cunard soils. It is also damaging 
on soils that tend to be droughty, such as Cheboygan 
and Mancelona soils. Second, erosion on farmland 
results in the sedimentation of streams. Control of 
erosion minimizes this pollution and improves the 
quality of water for municipal use, for recreation, and for 
fish and wildlife. 

In many sloping areas of soils that have a moderately 
fine textured subsoil, preparing a good seedbed and 
tilling are difficult because the original friable surface 
layer has been eroded. This degree of erosion is 
common in the more sloping areas of Onaway soils. It 
results in a cloddy surface and crusting and interferes 
with plant emergence. Concentrated runoff can result in 
gully erosion. Land shaping may be required before the 
field can be tilled. 

Erosion-control measures provide a protective cover, 
reduce the runoff rate, and increase the rate of water 
infiltration. A conservation cropping system that keeps a 
plant cover on the surface for extended periods 
generally can keep soil losses to an amount that does 
not reduce the productivity of the soil. On livestock 
farms, which require pasture and hay, including forage 
crops of grasses and legumes in the cropping system 
helps to control erosion. The forage crops also add 
nitrogen to the soil and improve soil tilth. 

No-till farming, stripcropping, vegetative barriers, field 
windbreaks, cover crops, and conservation tillage are 
practices that minimize the effects of water erosion and 
soil blowing. Conservation tillage, especially no-till 
farming, requires high levels of management and relies 
heavily on herbicides and insecticides for weed and 
pest control. No-till farming is effective in controlling 
erosion on the sandy, more sloping soils in the county 
but is less successful on soils that have a mucky or 
clayey surface layer. 

Conservation tillage leaves crop residue on at least 
30 percent of the surface at planting. Chisel plows, 
discs, and cultivators are generally used alone or in 
combination to ensure that an adequate amount of 
residue remains. Conservation tillage is one of the most 
cost-effective conservation practices. In addition to 
controlling erosion, it minimizes soil compaction by 
limiting the number of trips across the field. 

Contour tillage and stripcropping are effective 
erosion-control measures. Because of the complexity of 
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the slopes, however, these measures are not commonly 
used in Presque Isle County. Contour tillage is most 
practical on deep, well drained soils that are highly 
susceptible to erosion. 

Grassed waterways are shallow ditches seeded to a 
mixture of grasses. They help to prevent gully erosion 
caused by concentrated runoff. 

Soil wetness is a major management concern on 
about 17 percent of the cropland in the county. 
Improving soil drainage can increase crop production. 
Fieldwork is restricted when the soils are wet. A 
properly designed tile drainage system or surface 
drainage system can be used to remove excess water. 
Locating adequate outlets for surface drainage systems 
may be difficult in some areas. 

Some of the soils in the county are naturally so wet 
that the production of crops common to the area is not 
practical unless the soils are artificially drained. 
Examples are the poorly drained Hettinger, 
Roscommon, Glawe, and Brevort soils. Tile drains may 
be needed in areas of the somewhat poorly drained 
Alstad, Hagensville, Au Gres, losco, Bowers, and 
Moltke soils if row crops are grown. Small areas of wet 
soils along drainageways, in swales, and in seeps are 
included in mapping with some soils, such as Onaway 
and Emmet soils. In these areas random lines of tile 
may be needed. In areas of soils that have restricted 
permeability, such as Alstad and Hettinger soils, drains 
should be more closely spaced than those in areas of 
finer textured soils, such as losco and Hagensville soils. 

Information concerning the design and application of 
erosion-control measures and drainage systems for 
different soils is available in local offices of the Soil 
Conservation Service. 

Conserving soil moisture during dry periods is a 
management concern in areas of Klacking, Croswell, 
Menominee, losco, Au Gres, Mancelona, and 
Cheboygan soils. Moisture can be conserved by a 
system of conservation tillage that leaves all or most of 
the crop residue on the surface. Regular additions of 
manure and other organic materials increase the 
available water capacity. Many of the soils in the county 
are suited to irrigation if proper management is applied. 
Some of the soil features that affect the design, layout, 
construction, management, and performance of 
irrigation systems are identified in table 16. 

Soil fertility is naturally low in sandy soils, such as Au 
Gres, Croswell, and losco soils, and is medium or high 
in most of the loamy soils, such as Onaway, Omena, 
and Alstad soils. The level of fertility varies throughout 
the county because of past differences in use and 
management, but most of the soils respond well to 
applications of fertilizer. Some of the mineral soils may 
need periodic applications of ground limestone to raise 
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the pH level sufficiently for the production of alfalfa and 
other crops that grow best on nearly neutral soils. On 
all of the soils, the additions of lime and fertilizer should 
be based on the results of soil tests, on the needs of 
the crop, and on expected yields (6). Proper 
management of fertilizers can help to maintain water 
quality and prevent health hazards caused by the 
leaching of nitrates into the ground water supply and 
the runoff of phosphates into surface water. 

Organic matter is an important source of nitrogen for 
crops. It also helps to maintain good tilth, minimizes 
surface crusting, increases the available water capacity 
and the water infiltration rate, and helps to control 
erosion. On most of the well drained to somewhat 
poorly drained soils, measures that maintain or increase 
the organic matter content are needed. Including 
grasses and legumes in the cropping sequence, 
planting cover crops in winter and green manure crops 
in summer, returning crop residue to the soil, and 
regularly adding other organic material help to maintain 
or increase the content of organic matter. 

Tilth is an important factor affecting the germination 
of seeds. Soils with good tilth are granular and porous 
and have a moderate or high content of organic matter. 
Many of the soils in the county that are used for crops 
have a sandy loam, loam, or loamy sand surface layer. 
Tilth is fairly good in these soils if good management 
practices are applied. Operating machinery when the 
soils are wet results in soil compaction and surface 
crusting, which reduce the rate of water infiltration and 
increase the runoff rate. Compaction inhibits root 
development and reduces crop yields and organic 
matter content. An adequate drainage system, timely 
field operations, regular additions of crop residue or 
manure, and minimum tillage improve soil structure and 
tilth and minimize crusting. 

Much of the permanent pasture in the county is in 
areas that are susceptible to erosion, and many 
pastured areas are on wet soils. Erosion-control 
practices are particularly important during seeding 
operations. Allowing livestock to graze during wet 
periods results in soil compaction and can retard the 
growth of pasture plants. Using proper harvesting 
methods in areas used for hay or silage improves plant 
growth and helps to prevent soil compaction. 

The productivity of a pasture and its ability to protect 
the surface of the soil are influenced by the number of 
livestock that the pasture supports, the length of time 
that they graze, and the distribution of rainfall. Good 
pasture management includes stocking rates that 
maintain the desired forage species, pasture rotation, 
deferred grazing, restricted grazing during wet and 
extremely dry periods, and proper placement of 
watering facilities. 
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Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. The land capability classification of each map 
unit also is shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
Soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good-quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Scil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations ۲ 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not include major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
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they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for woodland and for 
engineering purposes (10). 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their 
use. 

Class | soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class ۱ there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability 
classification of each map unit is given in the section 
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"Detailed Soil Map Units" and in the yields table. Also 
given at the end of each map unit description is a 
Michigan soil management group (7). The soils are 
assigned to a group according to the dominant profile 
texture, the natural drainage class, and the major 
management concerns. For soils making up a complex, 
the management groups are listed in the same order as 
the series named in the complex. 


Woodland Management and Productivity 


A total of about 290,000 acres, or 66 percent of the 
county, is woodland. Virgin forests once covered almost 
all of the land in Presque Isle County. By 1900, the 
native pine forests had been completely logged. During 
the next few decades, most hardwood and swamp 
timber forests were felled. Regrowth of areas that were 
not farmed was slow and in many cases was delayed 
by forest fires. Many of the sandier areas in the 
southern and southwestern parts of the county were 
repeatedly burned. The soils in these areas have shown 
a less vigorous recovery than similar soils in other 
areas because of the loss of nutrients and organic 
matter resulting from fire. Hardwood forests of maple, 
beech, yellow birch, and hemlock are in many areas of 
the sandier soils that were not severely burned. The 
wetter soils support forests of whitecedar, red maple, 
quaking aspen, balsam fir, spruces, white birch, ash, 
and white pine. The drier sand plains support forests of 
jack pine, red pine, northern red oak, and bigtooth 
aspen. A few areas, generally near Lake Huron and 
Black Lake, are dominated by white birch. Striped 
maple is a major component of the understory in these 
areas. 

In most areas the forests now consist of mature trees 
that are harvested mainly for pulpwood. Other important 
products include firewood, fenceposts, ties, pallets, and 
building materials. 

Most of the wooded areas could benefit from 
silvicultural practices, such as thinning the stands and 
controlling insects, diseases, and plant competition. The 
Presque Isle Soil Conservation District, the Soil 
Conservation Service, and the Michigan Department of 
Natural Resources, Division of Forestry, can help to 
determine specific woodland management needs. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
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indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, which the 
indicator species can produce. The number 1 indicates 
low potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter R indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; T, toxic 
substances in the soil; D, restricted rooting depth; C, 
clay in the upper part of the soil; S, sandy texture; F, a 
high content of rock fragments in the soil; and L, low 
strength during the spring thaw period and during 
periods of high rainfall. The letter A indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: R, X, 
W,T,D,C,S,F,andL. 

In table 8, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, fire lanes, 
and log-handling areas. Forests that have been burned 
or overgrazed are also subject to erosion. Ratings of 
the erosion hazard are based on the percent of the 
slope. A rating of slight indicates that no particular 
prevention measures are needed under ordinary 
conditions. A rating of moderate indicates that erosion- 
control measures are needed in certain silvicultural 
activities. A rating of severe indicates that special 
precautions are needed to control erosion in most 
silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of slight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate 
indicates that equipment use is moderately restricted 
because of one or more soil factors. If the soil is wet, 
the wetness restricts equipment use for a period of 1 to 
3 months. A rating of severe indicates that equipment 
use is severely restricted either as to the kind of 
equipment that can be used or the season of use. If the 
soil is wet, the wetness restricts equipment use for 
more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
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kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal 
high water table and the length of the period when the 
water table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be 
a problem under normal conditions. Expected mortality 
is less than 25 percent. A rating of moderate indicates 
that some problems from seedling mortality can be 
expected. Extra precautions are advisable. Expected 
mortality is 25 to 50 percent. A rating of severe 
indicates that seedling mortality is a serious problem. 
Extra precautions are important. Replanting may be 
necessary. Expected mortality is more than 50 percent. 

Winathrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of slight indicates that under 
normai conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees 
can be blown down during periods when the soil is wet 
and winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced in a fully stocked, even-aged, 
unmanaged stand. The volume was determined through 
the use of standard yield tables (12). 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 

Table 9 gives information about operating harvesting 
or thinning equipment in logging areas and on skid 
roads, log landings, and haul roads. Limitations are 
given for the most limiting season and for the preferred 
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season. The most limiting season in Presque Isle 
County generally is spring or late fall. In some areas, 
however, it is during dry periods in summer, when loose 
sand can limit trafficability on deep, well drained, sandy 
soils. 

The preferred operating season is the period when 
harvesting or thinning causes the least amount of soil 
damage. This period generally is when the soil is not 
too wet or when the ground is frozen or partly frozen or 
has'an adequate snow cover. 

In table 9 a rating of slight indicates that the use of 
conventional logging equipment is not restricted if 
normal logging methods are used. A rating of moderate 
indicates that the use of equipment is restricted 
because of one or more soil factors. If wetness is a 
limitation, high flotation equipment or special 
procedures may be needed to prevent the formation of 
ruts. A rating of severe indicates that the kind of 
equipment that can be used is seriously restricted. 

Logging areas and skid roads include areas where 
some or all of the trees are being cut. Generally, 
equipment traffic is least intensive in the logging areas. 
Skid roads, which generally are within the logging area, 
are roads or trails over which logs are dragged or 
hauled from the stump to a log landing. 

Log landings are areas where logs are assembled for 
transportation. Wheeled equipment may be used more 
frequently in these areas than in any other area 
affected by logging. 

Haul roads are access roads leading from primary or 
surfaced roads to the logging areas. The haul roads 
serve as transportation routes for wheeled logging 
equipment and logging trucks. Generally, they are 
unpaved roads. Some are graveled. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on 
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a well prepared site and maintained in good condition. 

Table 10 shows the height that locally grown trees 
and shrubs are expected to reach in 20 years on 
various soils. The estimates in table 10 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


Approximately 290,000 acres of forest land, 89 inland 
lakes (the largest of which is Grand Lake), 300 miles of 
trout streams, and 72 miles of Great Lakes shoreline 
provide numerous opportunities for outdoor recreation in 
Presque Isle County. Public lands available for 
recreational use include 74,189 acres of state forest 
land, two state parks, five state forest campgrounds, 
Presque Isle County Park at 40 Mile Point, Fletcher 
County Park, Besser Quiet Area in Bell Pines, Lakeside 
Park in Rogers City, two boat harbors on Lake Huron, 
and various township parks. Other recreation areas 
include private campgrounds, a golf course, cross- 
country ski trails, fishing charters, and lake access sites 
on many of the larger inland lakes. 

The soils of the survey area are rated in table 11 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreational facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 11, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
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properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 11 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
14 and interpretations for dwellings without basements 
and for local roads and streets in table 13. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject ០ 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
Soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


Wildlife Habitat 


Presque Isle County has large and varied 
populations of fish and wildlife. The forested areas in 
the county provide cover for white-tailed deer, wild 
turkey, and bear. They also provide food and cover for 
fox, coyote, grouse, rabbit, squirrel, woodcock, 
groundhog, bobcat, skunk, porcupine, marten, and 
mice. Ducks, herons, kingfisher, marsh hawk, eagles, 
muskrat, beaver, raccoon, otter, and mink inhabit the 
wetlands and adjacent areas. Diving ducks, dabbling 
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ducks, Canada blue geese, and snow geese also use 
these areas during their annual migrations. Other birds 
in the county include owls, woodpeckers, robins, 
chickadees, bluebirds, sparrows, hummingbirds, 
swallows, killdeer, hawks, turkey vultures, and crows. 
The streams and lakes support a variety of panfish, 
such as bluegill, perch, crappie, rock bass, and sunfish. 
They also support brook trout, brown trout, rainbow 
trout, and other game fish, such as pike, sturgeon, 
walleye, largemouth bass, and smallmouth bass. Lake 
Huron and its connecting waters support salmon, lake 
trout, steelhead, brown trout, whitefish, perch, pike, 
suckers, smelt, and carp. 

Many areas of the county could be improved for use 
as wildlife habitat. Creating additional grassland areas 
with more than 50 percent forest or brush cover would 
increase the amount and quality of habitat for new and 
existing species. Maintaining the large areas of dense 
woodland and marshes near lakes and streams would 
preserve the habitat for bears, eagles, and other 
wildlife. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 12, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
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very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, rye, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard, and slope. Soil temperature and soil moisture 
are also considerations. Examples of grasses and 
legumes are fescue, birdsfoot trefoił, bromegrass, 
clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are milkweed, goldenrod, ragweed, 
burdock, dandelion, strawberry, lambsquarters, and wild 
carrot. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, aspen, cherry, maple, apple, 
hawthorn, dogwood, birch, beech, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are crabapple, 
honeysuckle, dogwood, and cranberrybush. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
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plants are smartweed, wild millet, arrowhead, 
duckweed, rushes, sedges, reeds, and cattails. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include pheasant, meadowlark, field sparrow, 
deer, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodcock, thrushes, 
woodpeckers, squirrels, gray fox, woodland deer 
mouse, raccoon, coyote, deer, and bear. 

Habitat for wetland wilalife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, 
kingfisher, shore birds, muskrat, mink, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
onły to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
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design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kinds of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
"Glossary." 


Building Site Development 


Table 13 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
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planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
affected by soil texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
Soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. A high water table, depth to bedrock or to a 
cemented pan, large stones, slope, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 or 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
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bedrock or to a cemented pan, the available ۲ 
capacity in the upper 40 inches, and the content of 
salts, sodium, and sulfidic materials affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 14 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 14 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 


Soil Survey 


material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 14 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfilis are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in table 14 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil materia! that is used 
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to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 15 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
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engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and depth to the 
water table is less than 1 foot. These soils may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 15, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siłtstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 
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Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of ' 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 16 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered slight if 
Soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
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5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original 
surface. Excavated ponds are affected by depth to a 
permanent water table, permeability of the aquifer, and 
quality of the water as inferred from the salinity of the 
soil. Depth to bedrock and the content of large stones 
affect the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
soil is subject to ponding; slope; susceptibility to 
flooding; subsidence of organic layers; and potential 
frost action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts, 
sodium, or sulfur. Availability of drainage outlets is not 
considered in the ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
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surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 


water capacity, restricted rooting depth, toxic 
substances such as salts or sodium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 
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Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 17 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 7). "Loam," for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 


percent sand 
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Figure 7.—Percentages of clay, silt, and sand in the basic USDA 
Soll textural classes. 


sand is as much as about 15 percent, an appropriate 
modifier is added, for example, "gravelly." Textural 
terms are defined in the "Glossary." 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
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those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 18 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 
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The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay 
in a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
'^ bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
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change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made 1۵۲ many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are low, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. Very high, greater than 9 
percent, is sometimes used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
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measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 18, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 19 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 
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Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 
19, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods 
after rainfall or snowmelt is not considered flooding, nor 
is water in swamps and marshes. 

Table 19 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; occasional 
that it occurs, on the average, once or less in 2 years; 
and frequent that it occurs, on the average, more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more 
than 7 days. Probable dates are expressed in months. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not 
subject to flooding. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
Soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
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seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
Soil. Indicated in table 19 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 19. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soi! caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
Soil. Special site examination and design may be 
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needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
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as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (11). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in soł. An 
example is Spodosol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquod (Aqu, 
meaning water, plus od, from Spodosol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplaquods (Hapi, meaning 
minimal horizonation, plus 29000, the suborder of the 
Spodosols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Entic identifies the subgroup that is more recent than 
the great group. An example is Entic Haplaquods. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is sandy, mixed, frigid Entic 
Haplaquods. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
"Soil Survey Manual" (9). Many of the technical terms 
used in the descriptions are defined in "Soil Taxonomy" 
(11). Unless otherwise stated, colors in the descriptions 
are for moist soil. Following the pedon description is the 
range of important characteristics of the soils in the 
series. 

The map units of each soil series are described in 
the section "Detailed Soil Map Units." 


Allendale Series 


The Allendale series consists of very deep, 
somewhat poorly drained soils in depressions, on flats 
and slight knolis, and in drainageways on lake plains, 
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ground moraines, and terraces. These soils formed in 
sandy deposits over stratified, clayey lacustrine 
material. Permeability is rapid in the upper part of the 
profile and very slow in the lower part. The slope 
ranges from 0 to 3 percent. 

Typical pedon of Allendale sand, O to 3 percent 
slopes, 50 feet north and 50 feet east of the southwest 
corner of sec. 17, T. 34 N., R. 3 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
sand, gray (10YR 5/1) dry; weak fine granular 
structure; very friable; slightly acid; abrupt wavy 
boundary. 

E—8 to 13 inches; light brownish gray (10YR 6/2) sand; 
very weak fine subangular blocky structure; very 
friable; slightly acid; abrupt wavy boundary. 

Bs—13 to 21 inches; dark brown (7.5YR 4/4) sand; 
common medium distinct brown (7.5 YR 5/2) and 
strong brown (7.5YR 4/6) mottles; massive; very 
friable; few medium chunks of strongly cemented, 
dark reddish brown (5YR 3/4) ortstein; slightly acid; 
abrupt irregular boundary. 

B/E—21 to 24 inches; about 85 percent strong brown 
(7.5YR 5/6) loamy sand (Bt); pinkish gray (7.5YR 
6/2) coatings of sand (E), 1 to 5 millimeters thick, 
on vertical faces of peds; weak fine subangular 
blocky structure; friable; neutral; abrupt smooth 
boundary. 

2Bt—24 to 30 inches; reddish brown (5YR 5/3) silty 
clay; common fine prominent light gray (N 7/0) 
mottles; moderate fine angular blocky structure; 
very firm; common faint reddish brown (5YR 3/4) 
clay films on faces of peds; mildly alkaline; clear 
wavy boundary. 

280-30 to 36 inches; reddish brown (5YR 5/3) silty 
clay; common fine prominent light gray (N 7/0) and 
very dark grayish brown (10YR 3/2) mottles; weak 
fine angular blocky structure; very firm; slight 
effervescence; mildly alkaline; clear wavy boundary. 

2C—36 to 60 inches; light reddish brown (5YR 6/4) silty 
clay; massive; firm; violent effervescence; 
moderately alkaline. 


The sandy upper layers range from 20 to 40 inches 
in thickness. The Ap horizon has value and chroma of 2 
or 3. The A horizon, if it occurs, has hue of 10YR or 
7.5YR, value of 2 or 3, and chroma of 1 or 2. The E 
horizon has hue of 10YR or 7.5YR, value of 5 to 7, and 
chroma of 1 or 2. It is sand, loamy sand, or fine sand. 

The Bs horizon has value of 3 to 5 and chroma of 3 
to 6. It is sand, loamy sand, or fine sand. It has a few 
chunks of ortstein in some pedons. The B part of the 
B/E horizon has hue of 7.5YR or 5YR and value and 
chroma of 4 to 6. It is loamy sand or fine sandy loam. 
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The E part has hue of 10YR or 7.5YR, value of 5 to 7, 
and chroma of 2 or 3. It is sand or fine sand. The 2Bt 
horizon has hue of 7.5YR or 5YR, value of 5 or 6, and 
chroma of 3 or 4. Some pedons do not have a 2BC 
horizon. 

The 2C horizon has hue of 7.5YR or 5YR, value of 5 
or 6, and chroma of 3 or 4. It has thin strata of silty clay 
loam or silt loam in some pedons. 


Alpena Series 


The Alpena series consists of deep and very deep, 
excessively drained, very rapidly permeable soils. 
These soils formed in loamy and gravelly glaciofluviai 
deposits on beach ridges, eskers, and old shoals. The 
slope ranges from 0 to 15 percent. 

Typical pedon of Alpena very gravelly sandy loam, 0 
to 8 percent slopes, 1,580 feet east and 400 feet north 
of the southwest corner of sec. 13, T. 34 N., R. 7 E. 


A1—0 to 4 inches; dark brown (7.5YR 3/2) very gravelly 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; friable; many fine and 
very fine roots; about 35 percent gravel and 10 
percent cobbles; mildly alkaline; clear wavy 
boundary. 

A2—4 to 8 inches; dark brown (10YR 3/3) very gravelly 
sandy loam; weak fine subangular blocky structure 
parting to weak fine granular; friable; many fine and 
very fine roots; about 35 percent gravel and 10 
percent cobbles; mildly alkaline; clear wavy 
boundary. 

2C1—8 to 29 inches; brown (10YR 5/3) very gravelly 
sand; very weak fine granular structure; very friable; 
many fine roots; about 45 percent gravel and 10 
percent cobbles; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

202-29 to 60 inches; pale brown (10YR 6/3) very 
gravelly sand; single grained; loose; common fine 
roots; about 45 percent gravel and 15 percent 
cobbles; strong effervescence; moderately alkaline. 


The A horizon ranges from 4 to 10 inches in 
thickness. The content of rock fragments ranges from 
10 to 50 percent in the A horizon and from 35 to 65 
percent in the 2C horizon. 

The A1 horizon has hue of 10YR or 7.5YH, value of 
2 or 3, and chroma of 1 or 2. It is very gravelly or 
cobbly sandy loam. The A2 horizon has hue of 10YR or 
7.5 YR, value of 3 or 4, and chroma of 2 to 4. ዘ is loamy 
sand, sandy loam, or the gravelly or very gravelly 
analogs of those textures. Some pedons have a B 
horizon. The 2C horizon has value of 5 or 6 and 
chroma of 3 or 4. It is gravelly sand, very gravelly sand, 
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or stratified very gravelly sand and sand. Some pedons 
are underlain by limestone bedrock at a depth of 40 to 
60 inches. 


Alstad Series 


The Alstad series consists of very deep, somewhat 
poorly drained, moderately slowly permeable soils. 
These soils formed in loamy material in depressions, in 
drainageways, and on flats on ground moraines and 
between drumlins. The slope ranges from 0 to 3 
percent. 

The Alstad soils in this county have a thicker and 
darker surface layer than is defined as the range for the 
series. This difference, however, does not affect use or 
behavior of the soils. 

Typical pedon of Alstad loam, 0 to 3 percent slopes, 
1,450 feet north and 100 feet west of the southeast 
corner of sec. 20, T. 35 N., R. 3 E. 


Ap 一 0 to 12 inches; black (10YR 2/1) loam, grayish 
brown (10YR 5/2) dry; moderate medium granular 
structure; friable; slightly acid; abrupt smooth 
boundary. 

E—12 to 14 inches; brown (10YR 5/3) fine sandy loam; 
weak fine subangular blocky structure; friable; 
neutral; abrupt wavy boundary. 

B/E—14 to 20 inches; about 80 percent dark brown 
(7.5YR 3/4) loam (Bt); brown (10YR 5/3) fine sandy 
loam (E) on faces of peds; few fine distinct pinkish 
gray (7.5 YR 6/2) mottles; moderate fine subangular 
blocky structure; firm; about 3 percent gravel and 
cobbles; neutral; gradual wavy boundary. 

Bt—20 to 27 inches; dark brown (7.5YR 3/4) loam; 
moderate fine subangular blocky structure; firm; 
common distinct clay films on faces of peds and in 
pores; about 3 percent gravel and cobbles; mildly 
alkaline; abrupt irregular boundary. 

C—27 to 60 inches; light brown (7.5YR 6/4) loam; few 
fine prominent yellowish red (5YR 5/6) mottles; 
massive; firm; about 3 percent gravel and cobbles; 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 30 
inches. The content of gravel and cobbles ranges from 
0 to 10 percent. 

The Ap horizon has hue of 10YR or 7.5YR, value of 
2 or 3, and chroma of 1 or 2. The E horizon, if it occurs, 
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma 
of 2 or 3. It is loam, fine sandy loam, or silt loam. Some 
pedons have an E/B horizon. The Bt horizon has hue of 
7.5YR or 5YR, value of 4 or 5, and chroma of 3 or 4. It 
is loam, clay loam, or sandy clay loam. The C horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 2 to 4. It is dominantly fine sandy loam, sandy clay 
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loam, or loam. In some pedons, however, it has pockets 
or layers of sand or loamy sand. 


Au Gres Series 


The Au Gres series consists of very deep, somewhat 
poorly drained, rapidly permeable soils in depressions, 
in drainageways, and on flats on outwash plains, lake 
plains, and till plains. These soils formed in sandy 
deposits. The slope ranges from 0 to 3 percent. 

Typical pedon of Au Gres sand, 0 to 3 percent 
slopes, 700 feet north and 250 feet west of the center 
of sec. 10, ፐ. 34 N., ክ. 4 E. 


Oi—2 inches to 0; black (10YR 2/1) organic mat; many 
fine roots; slightly acid; abrupt wavy boundary. 
E—0 to 4 inches; light brownish gray (10YR 6/2) sand; 
single grained; loose; many fine roots; about 1 
percent gravel; medium acid; abrupt wavy 

boundary. 

Bhs—4 to 8 inches; dark reddish brown (5YR 3/3) 
loamy sand; few fine prominent strong brown 
(7.5YR 5/6) mottles; very weak medium subangular 
blocky structure; very friable; common fine roots; 
about 1 percent gravel; medium acid; abrupt 
irregular boundary. 

Bs—8 to 30 inches; yellowish brown (10YR 5/6) sand; 
common medium prominent yellowish red (5YR 4/6) 
and few medium distinct grayish brown (10YR 5/2) 
mottles; single grained; loose; few fine roots; about 
1 percent gravel; medium acid; clear wavy 
boundary. 

C—30 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; about 1 percent gravel; 
slightly acid. 


The solum ranges from 20 to 48 inches in thickness. 
The content of gravel ranges from 0 to 10 percent. 

The A or Ap horizon, if it occurs, has hue of 10YR or 
7.5YR, value of 2 to 4, and chroma of 1 or 2. The E 
horizon has hue of 10YR or 7.5YR, value of 5 to 7, and 
chroma of 1 or 2. It is sand or loamy sand. The Bhs 
horizon has hue of 7.5YR or 5YR and value and 
chroma of 2 or 3. The Bs horizon has hue of 10YH or 
7.5YR and value and chroma of 3 to 5. The B horizon is 
sand or loamy sand. It has a few chunks of ortstein in 
some pedons. The C horizon has hue of 10YR or 
7.5YR, value of 5 or 6, and chroma of 3 or 4. Some 
pedons are underlain by loamy lacustrine material or till 
at a depth of more than 40 inches. 


Bonduel Series 


The Bonduel series consists of moderately deep, 
somewhat poorly drained, moderately permeable soils 
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in drainageways, in depressions, and on flats on till 
plains and glacial lake benches. These soils formed in 
loamy glacial till over limestone bedrock. The slope 
ranges from 0 to 3 percent. 

The Bonduel soils in this county have a thicker and 
darker surface layer than is defined as the range for the 
series. Also, the Bt horizon is 1 inch thinner. These 
differences, however, do not affect use or behavior of 
the soils. 

Typical pedon of Bonduel loam, 0 to 3 percent 
slopes, 1,320 feet north and 200 feet west of the 
southeast corner of sec. 30, T. 35 N., R. 2 E. 


Ap—0 to 8 inches; dark reddish brown (5YR 2/2) loam, 
brown (7.5YR 5/2) dry; clods parting to moderate 
medium granular structure; firm; mildly alkaline; 
abrupt smooth boundary. 

Bt—8 to 13 inches; reddish brown (5YR 4/4) clay loam; 
few fine distinct yellowish red (5YR 5/6) and 
common medium distinct reddish gray (5YR 5/2) 
mottles; moderate medium subangular blocky 
structure parting to moderate fine subangular 
blocky; firm; many distinct clay films on faces of 
peds; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

C—13 to 23 inches; yellowish brown (10YR 5/4) sandy 
clay loam; common fine distinct yellowish brown 
(10 YR 5/6) and many medium distinct grayish 
brown (10 YR 5/2) mottles; massive; friable; about 8 
percent gravel and cobbles; violent effervescence; 
moderately alkaline. 

R—23 inches; limestone bedrock. 


The thickness of the solum and the depth to 
limestone bedrock range from 20 to 40 inches. The 
content of rock fragments ranges from 5 to 10 percent 
throughout the profile. 

Pedons in undisturbed areas have an A horizon, 
which has hue of 10 YR, value of 2 or 3, and chroma of 
1 or 2. The Ap horizon has hue of 10YR, 7.5YR, or 
5YR, value of 2 or 3, and chroma of 1 or 2. Pedons in 
some undisturbed areas have a thin E horizon. This 
horizon has hue of 10YR or 7.5 YR, value of 4 to 6, and 
chroma of 2 or 3. It is loam or silt loam. Some pedons 
have an E/B or B/E horizon. The Bt horizon has hue of 
5YR or 7.5 YR, value of 4 or 5, and chroma of 3 or 4. It 
is sandy clay loam, clay loam, or loam. Some pedons 
have a BC horizon, which has colors and textures 
similar to those of the C horizon. The C horizon has 
value of 5 or 6 and chroma of 3 or 4. It is clay loam, 
sandy loam, loam, or sandy clay loam. Some pedons 
have as much as 4 inches of bedrock residuum. 


Soil Survey 


Bowers Series 


The Bowers series consists of very deep, somewhat 
poorly drained, slowly permeable soils on lake plains. 
These soils formed in stratified, loamy material. The 
slope ranges from 0 to 3 percent. 

The Bowers soils in this county have a darker 
surface layer than is defined as the range for the series. 
This difference, however, does not affect use or 
behavior of the soils. 

Typical pedon of Bowers silt loam, 0 to 3 percent 
slopes, 2,375 feet west and 100 feet north of the 
southeast corner of sec. 25, T. 34 N., R. 4 E. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; mildly alkaline; 
abrupt smooth boundary. 

E—7 to 9 inches; light brownish gray (10YR 6/2) silt 
loam; common fine faint grayish brown (10YR 5/2) 
and common fine prominent strong brown (7.5YR 
5/6) mottles; weak fine subangular blocky structure; 
friable; neutral; abrupt broken boundary. 

Bt—9 to 18 inches; reddish brown (5YR 5/3) silty clay 
loam; moderate medium subangular blocky 
structure; firm; many distinct reddish brown (5YR 
4/3) clay films on faces of peds; neutral; abrupt 
wavy boundary. 

C1—18 to 42 inches; pink (SYR 7/3) silty clay loam; 
many medium prominent light gray (2.5Y 7/2) and 
common fine faint pink (5YR 7/4) mottles; weak 
very thick platy structure parting to moderate 
medium subangular blocky; firm; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

02-42 to 60 inches; light reddish brown (5YR 6/3) silty 
clay loam; few fine prominent light gray (2.5Y 7/2) 
mottles; weak thick platy structure parting to weak 
fine subangular blocky; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. Pedons in undisturbed areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The Ap horizon has hue of 10YR, 7.5YR, or 
5YR, value of 3, and chroma of 2 or 3. The E horizon 
has hue of 10YR or 7.5YR, value of 5 or 6, and chroma 
of 2 or 3. It is loam, fine sandy loam, or silt loam. Some 
pedons have an E/B or B/E horizon. The Bt horizon has 
hue of 5۷۳ or 7.5YR, value of 4 or 5, and chroma of 3 
or 4. It is silty clay loam or clay loam. Some pedons 
have a BC horizon. The C horizon has hue of 7.5 YR or 
5YR, value of 5 to 7, and chroma of 3 or 4. It is 
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dominantly silty clay loam, but in some pedons it has 
strata of very fine sand to silty clay. 


Brevort Series 


The Brevort series consists of very deep, poorly 
drained soils in depressions and drainageways on 
ground moraines and outwash plains. These soils 
formed in sandy material underlain by loamy glacial till. 
Permeability is moderately rapid or rapid in the sandy 
upper layers and moderately slow in the underlying 
loamy material. The slope ranges from 0 to 2 percent. 

Typical pedon of Brevort mucky loamy sand, 1,700 
feet east and 50 feet north of the southwest corner of 
sec. 3, T. SAN, 8. 5 ۰ 


A—0 to 6 inches; black (10YR 2/1) mucky loamy sand, 
very dark gray (10YR 3/1) dry; moderate medium 
granular structure; friable; many roots; neutral; 
abrupt wavy boundary. 

Cg—6 to 10 inches; grayish brown (2.5Y 5/2) loamy 
sand; many medium distinct light olive brown (2.5Y 
5/4) mottles; single grained; loose; common roots; 
neutral; abrupt wavy boundary. 

C—10 to 26 inches; light olive brown (2.5Y 5/6) loamy 
sand; common fine distinct olive yellow (2.5Y 6/8) 
and few fine distinct light brownish gray (2.5Y 6/2) 
mottles; single grained; loose; few roots; mildly 
alkaline; abrupt wavy boundary. 

C’g—26 to 38 inches; light brownish gray (10YR 6/2) 
loamy sand; few fine prominent light olive brown 
(2.5Y 5/6) mottles; single grained; loose; about 5 
percent gravel; violent effervescence; moderately 
alkaline; abrupt wavy boundary. 

2001-38 to 50 inches; grayish brown (10YR 5/2) fine 
sandy loam; few fine distinct brownish yellow (10YR 
6/6) mottles; massive; friable; about 5 percent 
gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

2002-50 to 60 inches; grayish brown (10YR 5/2) loam; 
few fine prominent light yellowish brown (2.5Y 6/4) 
mottles; massive; friable; about 5 percent gravel; 
violent effervescence; moderately alkaline. 


The depth to carbonates and to the 2C horizon 
ranges from 20 to 40 inches. The content of gravel and 
cobbles ranges from 0 to 8 percent throughout the 
profile. 

Pedons in cultivated areas have an Ap horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The A horizon has value of 2 or 3. The C 
horizon has hue of 2.5Y, 10YR, or 7.5YR, value of 4.to 
6, and chroma of 1 to 6. It is sand, loamy sand, or 
loamy fine sand. The 2C horizon has hue of 2.5Y, 
10YR, or 7.5YR, value of 4 to 6, and chroma of 1 to 6. 
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It is sandy loam, fine sandy loam, loam, or silt loam. 
Some pedons have a 2C2 horizon of stratified, loamy 
material below a depth of 50 inches. 


Burleigh Series 


The Burleigh series consists of very deep, poorly 
drained soils on lake plains and outwash plains. These 
soils formed in sandy deposits over loamy and sandy 
stratified lacustrine sediments. Permeability is rapid in 
the upper part of the profile and moderately slow in the 
lower part. The slope ranges from 0 to 2 percent. 

Typical pedon of Burleigh mucky loamy fine sand, 
825 feet west and 170 feet south of the center of sec. 
19, T. 34N.,R.5E. 


A 一 0 to 5 inches; black (10YR 2/1) mucky loamy fine 
sand, very dark gray (10YR 3/1) dry; moderate 
medium subangular blocky structure; friable; many 
roots; neutral; abrupt smooth boundary. 

Cg—5 to 10 inches; gray (10YR 5/1) loamy fine sand; 
few fine faint dark gray (10YR 4/1) and pale brown 
(10YR 6/2) mottles; weak fine subangular blocky 
structure; very friable; few roots; neutral; abrupt 
wavy boundary. 

C—10 to 26 inches; dark yellowish brown (10YR 4/6) 
loamy fine sand; many coarse distinct brown (10YR 
5/3) mottles; moderate medium subangular blocky 
structure; friable; slightly acid; clear wavy boundary. 

2C1—26 to 36 inches; stratified reddish brown (5YR 
4/4) fine sandy loam and light brown (7.5YR 6/3) 
loamy fine sand; massive; firm; mildly alkaline; clear 
smooth boundary. 

202-36 to 60 inches; stratified brown (7.5YR 5/4) silt 
loam and pale brown (10YR 6/3) very fine sand; 
massive; firm; violent effervescence; moderately 
alkaline. 


Depth to the 2C horizon and to free carbonates 
ranges from 20 to 40 inches. Pedons in some areas 
have a thin organic layer at the surface. 

The A horizon has hue of 10YR or 7.5YR and 
chroma of 1 or 2. The C horizon has hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 to 4. It is loamy 
fine sand, loamy sand, or sand. The 2C horizon has 
hue of 10YR, 7.5YR, or 2.5Y, value of 5 or 6, and 
chroma of 1 to 4. It is stratified silt loam and very fine 
sand. Thin strata of fine sand to clay are in most 
pedons. 


Cathro Series 


The Cathro series consists of very deep, very poorly 
drained soils in depressions, in drainageways, and on 
low flats on lake plains, moraines, and till plains. These 
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soils formed in organic material 16 to 50 inches deep 
over loamy material. Permeability is moderately rapid to 
moderately slow in the organic material and moderate 
or moderately slow in the loamy material. The slope 
ranges from 0 to 2 percent. 

Typical pedon of Cathro muck, 400 feet south and 30 
feet east of the northwest corner of sec. 19, T. 33 N., R. 
SE. 


01-0 to 6 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 35 percent fiber, less than 8 
percent rubbed; weak fine granular structure; 
friable; many fine and medium roots; dominantly 
herbaceous fibers; neutral; clear smooth boundary. 

02-6 to 26 inches; muck, very dark brown (10YR 
2/2) broken face and rubbed; about 40 percent 
fibers, less than 10 percent rubbed; moderate fine 
granular structure; friable; common fine and medium 
roots; dominantly herbaceous fibers, a few 
fragments of charcoal and wood; neutral; clear wavy 
boundary. 

0a3—26 to 34 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 30 percent fibers, less than 
5 percent rubbed; weak medium platy structure; 
friable; dominantly herbaceous fibers, a few 
fragments of wood; neutral; clear smooth boundary. 

0-34 to 60 inches; grayish brown (10YR 5/2) silty clay 
loam; massive; firm; mildly alkaline. 


Depth to the loamy C horizon ranges from 16 to 50 
inches. The organic material is dominantly herbaceous, 
but some pedons have layers that formed in woody 
material. 

The organic layers have hue of 5 YR, 7.5YR, or 8 
or are neutral in hue. They have value of 2 or 3 and 
chroma of 0 to 3. The material is dominantly muck, but 
some pedons have thin layers of mucky peat. The C 
horizon has hue of 7.5YR, 10YR, or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. It is sandy loam, loam, or silty 
clay loam. Some pedons have strata of sand or loamy 
sand above the loamy material. 


Cheboygan Series 


The Cheboygan series consists of very deep, well 
drained soils on moraines, drumiins, and till plains. 
These soils formed in sandy deposits over loamy glacial 
till. Permeability is moderately rapid in the sandy 
material and very slow in the substratum. The slope 
ranges from 0 to 35 percent. 

Typical pedon of Cheboygan loamy sand, 0 to 6 
percent slopes, 50 feet west and 595 feet south of the 
northeast corner of sec. 31, T. 35 N., ክ. 5 E. 


Soil Survey 


to 5 inches; black (N 2/0) loamy sand, very dark‏ 0م 
gray (10YR 3/1) dry; moderate fine granular‏ 
structure; friable; many fine and medium roots;‏ 
about 2 percent gravel and cobbles; medium acid;‏ 
abrupt wavy boundary.‏ 

E—5 to 9 inches; pinkish gray (7.5 YR 6/2) loamy sand; 
very weak fine subangular blocky structure; very 
friable; many fine and medium roots; about 2 
percent gravel and cobbles; medium acid; abrupt 
wavy boundary. 

Bs1—9 to 13 inches; dark brown (7.5YR 3/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; many fine and medium roots; about 2 
percent gravel and cobbles; strongly acid; clear 
irregular boundary. 

Bs2—13 to 22 inches; strong brown (7.5YR 4/6) loamy 
sand; weak fine subangular blocky structure; very 
friable; about 10 percent weakly cemented ortstein; 
common fine and medium roots; about 2 percent 
gravel and cobbles; medium acid; clear wavy 
boundary. 

2B/E—22 to 28 inches; about 75 percent reddish brown 
(5YR 4/4) sandy loam (Bt); surrounded by brown 
(7.5YR 5/2) loamy sand (E); moderate fine 
subangular blocky structure; friable; few fine roots; 
common distinct reddish brown (5YR 4/4) clay films 
on faces of peds; about 5 percent gravel and 
cobbles; medium acid; clear wavy boundary. 

200-28 to 60 inches; light brown (7.5YR 6/4) sandy 
loam; massive parting to weak thick platy 
fragments; firm in place, friable if disturbed; few fine 
roots; about 5 percent gravel and cobbles; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 48 inches. The content of 
gravel and cobbles ranges from 0 to 8 percent 
throughout the profile. 

The ۸ horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of O to 
2. Pedons in cultivated areas have an Ap horizon, 
which has value of 2 or 3 and chroma of 1 to 3. The E 
horizon has hue of 10YR or 7.5YR, value of 5 or 6, and 
chroma of 1 or 2. It is sand or loamy sand. The Bs 
horizon has value of 3 to 5 and chroma of 3 to 6. It is 
loamy sand or sand. The B part of the 2B/E horizon has 
hue of 7.5 YR or 5YR, value of 4 or 5, and chroma of 4 
to 6. It is sandy loam, loam, or sandy clay loam. Some 
pedons have a separate Bt horizon, which has colors 
and textures similar to those of the 2B/E horizon. The E 
part of the 2B/E horizon has hue of 10YR or 7.5YR and 
chroma of 2 or 3. The 2Cd horizon has value of 4 to 6 
and chroma of 3 or 4. It has thin strata of loamy sand or 
sand in some pedons. 
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Croswell Series 


The Croswell series consists of very deep, 
moderately weil drained, rapidly permeable soils on low 
moraines, outwash plains, and low beach ridges. These 
soils formed in sandy deposits. The slope ranges from 0 
to 4 percent. 

Typical pedon of Croswell sand, 0 to 4 percent 
slopes, 1,650 feet east and 1,050 feet south of the 
northwest corner of sec. 1, T. 34 N., R. 3 E. 


Oe—1 inch to 0; dark reddish brown (5YR 2/2), partially 
decomposed leaves and twigs; many fine roots; 
very strongly acid; abrupt wavy boundary. 

A—0 to 4 inches; very dark grayish brown (10YR 3/2) 
sand, gray (10 YR 5/1) dry; very weak fine granular 
structure; very friable; many fine roots; extremely 
acid; abrupt wavy boundary. 

E—4 to 10 inches; grayish brown (10YR 5/2) sand; very 
weak fine subangular blocky structure; very friable; 
common fine roots; strongly acid; abrupt wavy 
boundary. 

Bs1—10 to 20 inches; strong brown (7.5 YR 4/6) sand; 
very weak fine subangular blocky structure; very 
friable; common fine roots; strongly acid; clear wavy 
boundary. 

Bs2—20 to 25 inches; yellowish brown (10 YR 5/6) 
sand; few fine distinct yellowish brown (10YR 5/8) 
mottles; very weak fine subangular blocky structure; 
very friable; common fine roots; strongly acid; clear 
wavy boundary. 

BC—25 to 33 inches; brownish yellow (10YR 6/6) sand; 
common medium prominent strong brown (7.5 YR 
4/6) mottles; single grained; loose; few medium 
roots; medium acid; gradual wavy boundary. 

C—33 to 60 inches; light yellowish brown (10YR 6/4) 
sand; common medium distinct yellow (10YR 7/8) 
and prominent strong brown (7.5YR 5/8) mottles; 
single grained; loose; few medium roots; slightly 
acid. 


The solum is typically 20 to 35 inches thick. The 
content of gravel ranges from 0 to 10 percent 
throughout the profile. The content of cobbles ranges 
from 0 to 30 percent in the solum. The depth to mottles 
ranges from 20 to 40 inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sand, cobbly sand, or loamy sand. Pedons in 
cultivated areas have an Ap horizon, which has hue of 
10YR or 7.5YR, value of 2 to 4, and chroma of 2 or 3. 
The E horizon has hue of 10YH or 7.5YR, value of 5 to 
7, and chroma of 1 or 2. It is sand, cobbly sand, or 
loamy sand. The Bs horizon has hue of 10YR, 7.5YR, 
or 5YR, value of 3 to 5, and chroma of to 6. is 
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sand, cobbly sand, or loamy sand. In some pedons 
weakly to strongly cemented ortstein layers make up 
less than 30 percent of the subsoil. The C horizon has 
hue of 10YR or 7.5 YR, value of 4 to 6, and chroma of 3 
to 8. In some pedons loamy material is at a depth of 40 
to 60 inches. 


Cunard Series 


The Cunard series consists of moderately deep, well 
drained, moderately permeable soils on moraines, 
glacial lake benches, and terraces. These soils formed 
in loamy material over limestone bedrock. The slope 
ranges from 1 to 12 percent. 

Typical pedon of Cunard fine sandy loam, 1 to 6 
percent slopes, 2,100 feet south and 1,325 feet west of 
the northeast corner of sec. 30, T. 35 رلا‎ 8.2 E. 


A—0 to 4 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; friable; about 2 
percent gravel and cobbles; neutral; abrupt irregular 
boundary. 

B/E—4 to 9 inches; about 80 percent yellowish brown 
(10YR 5/4) sandy loam (B); pale brown (10YR 6/3) 
sandy loam (E); weak fine subangular blocky 
structure; friable; about 3 percent gravel and 
cobbles; neutral; clear wavy boundary. 

Bw1—9 to 17 inches; yellowish brown (10YR 5/6) sandy 
loam; weak fine subangular blocky structure; friable; 
about 3 percent gravel and cobbles; neutral; clear 
wavy boundary. 

Bw2—17 to 21 inches; brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure; friable; 
about 3 percent gravel and cobbles; mildly alkaline; 
abrupt wavy boundary. 

Bt—21 to 24 inches; dark brown (7.5YH 3/4) loam; 
moderate medium subangular blocky structure; 
friable; many faint clay films on faces of peds and in 
pores; about 5 percent gravel and cobbles; slight 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

0-24 to 25 inches; pale brown (10 YR 6/3) fine sandy 
loam; massive; friable; about 10 percent gravel and 
channers; strong effervescence; moderately 
alkaline. 

R—25 inches; fractured limestone bedrock. 


The thickness of the solum and the depth to 
limestone range from 20 to 40 inches. The content of 
gravel, channers, flagstones, and cobbles ranges from 
1 to 15 percent throughout the profile. 

The A or Ap horizon has hue of 10YR or 7.5YR, 
value of 2 or 3, and chroma of 0 to 3. The E horizon, if 
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it occurs, has hue of 10۷۲۳ or 7.5YR, value of 4 or 5, 
and chroma of 2 or 3. It is fine sandy loam, loam, or 
sandy loam. The B/E horizon has colors and textures 
similar to those of the Bw and E horizons. The Bw 
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 3 to 6. It is loam, sandy loam, or fine sandy 
loam. The Bt horizon has hue of 7.5YR or 5YR, value of 
3 or 4, and chroma of 4 to 6. It is sandy loam, loam, or 
the gravelly analogs of those textures. The C horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 3 or 4. It is dominantly fine sandy loam, loam, sandy 
loam, or the gravelly analogs of those textures. In some 
pedons, however, it has thin strata of loamy sand or 
sand. Thin layers of residuum are directly above the 
bedrock in some pedons. 


Dawson Series 


The Dawson series consists of very deep, very poorly 
drained soils in depressions or drainageways on 
outwash plains, lake plains, and moraines. These soils 
formed in organic material 16 to 50 inches deep over 
sandy material. Permeability is moderately rapid to 
moderately slow in the organic material and rapid in the 
sandy material. The slope ranges from 0 to 2 percent. 

Typical pedon of Dawson peat, 925 feet north and 
100 feet west of the southeast corner of sec. 19, T. 34 
N,R.3E. 


0-0 to 4 inches; peat, pale olive (5Y 6/3) broken face 
and rubbed; about 100 percent fiber, 95 percent 
rubbed; massive; primarily sphagnum moss fibers; 
many fine roots; extremely acid; abrupt smooth 
boundary. 

0a1—4 to 20 inches; muck, black (SYR 2/1) broken 
face, black (10YR 2/1) rubbed; about 30 percent 
fiber, 5 percent rubbed; massive; primarily 
herbaceous fibers; extremely acid; abrupt smooth 
boundary. 

022-20 to 24 inches; muck, black (SYR 2/1) broken 
face, dark reddish brown (5YR 2/2) rubbed; about 
10 percent fiber, 1 percent rubbed; massive; 
primarily herbaceous fibers; very strongly acid; 
abrupt smooth boundary. 

C—24 to 60 inches; brown (7.5YR 4/4) sand; single 
grained; loose; very strongly acid. 


Depth to the sandy C horizon ranges from 16 to 50 
inches. The fiber content of the surface tier ranges from 
75 to 100 percent before rubbing and from 40 to 90 
percent after rubbing. The subsurface tiers are 
dominantly muck. In some pedons, however, they have 
thin layers of peat or mucky peat. 

The organic layers have hue of 5YR, 7.5YR, or 
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10YR, value of 2 to 6, and chroma of 1 to 3. The C 
horizon has hue of 10YR, 7.5YR, or 5YR, value of 4 to 
6, and chroma of 1 to 4. It is sand, fine sand, or loamy 
fine sand. 


Deer Park Series 


The Deer Park series consists of very deep, 
excessively drained, rapidly permeable soils on beach 
ridges and sand dunes. These soils formed in sandy 
material. The slope ranges from 0 to 45 percent. 

Typical pedon of Deer Park sand, 15 to 45 percent 
slopes, 1,450 feet north and 400 feet west of the 
southeast corner of sec. 22, T. 36 N., 8. 4 5. 


A—0 to 2 inches; black (N 2/0) sand, very dark brown 
(10YR 2/2) dry; weak fine granular structure; very 
friable; many fine to coarse roots; strongly acid; 
abrupt wavy boundary. 

E—2 to 8 inches; pale brown (10YR 6/3) sand; single 
grained; loose; many fine to coarse roots; medium 
acid; clear wavy boundary. 

Bs1—8 to 15 inches; brown (7.5YR 5/4) sand; single 
grained; loose; many fine to coarse roots; medium 
acid; gradual wavy boundary. 

Bs2—15 to 28 inches; yellowish brown (10YR 5/6) 
sand; single grained; loose; common fine to coarse 
roots; medium acid; clear wavy boundary. 

0-28 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few fine and medium 
roots; medium acid. 


The thickness of the solum ranges from 18 to 36 
inches. The solum is dominantly sand, but the range 
includes fine sand. 

The A horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The E horizon has value of 5 or 6 and chroma of 1 to 
3. The Bs horizon has hue of 10YR or 7.5YR, value of 5 
or 6, and chroma of 3 to 6. The C horizon has hue of 
10۷۳ or 7.5 YR and chroma of or 4. It is sand or fine 
sand. 


Detour Series 


The Detour series consists of very deep, somewhat 
poorly drained, very slowly permeable soils in 
depressions, in drainageways, and on flats on ground 
moraines and glacial lake benches. These soils formed 
in loamy glacial till. The slope ranges from 0 to 3 
percent. 

Typical pedon ០1 Detour flaggy loam, 0 to 3 percent 
slopes, 650 feet south and 50 feet west of the northeast 
corner of sec. 12, T. 33 N., 8.6 E. 
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A 一 0 to 5 inches; very dark grayish brown (10YR 3/2) 
flaggy loam, brown (10YR 5/3) dry; moderate fine 
granular structure; friable; many very fine and fine 
roots; about 35 percent flagstones; slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

Bw1—5 to 9 inches; brown (10YR 5/3) flaggy loam; few 
fine faint grayish brown (10YR 5/2) mottles; 
moderate fine subangular blocky structure; friable; 
common very fine and fine roots; about 35 percent 
flagstones and cobbles; slight effervescence; mildly 
alkaline; clear broken boundary. 

Bw2—9 to 14 inches; yellowish brown (10YR 5/4) flaggy 
loam; few fine prominent light reddish brown (2.5YR 
6/4) and few medium distinct dark yellowish brown 
(10YR 4/6) mottles; weak fine subangular blocky 
structure; friable; few very fine roots; about 30 
percent flagstones and cobbles; slight 
effervescence; mildly alkaline; clear wavy boundary. 

BC 一 14 to 26 inches; brown (10YR 5/3) flaggy sandy 
loam; many fine distinct yellowish brown (10YR 5/6) 
and few fine distinct brownish yellow (10YR 6/6) 
mottles; weak thick platy structure parting to very 
weak fine subangular blocky; friable; about 30 
percent flagstones and cobbles; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cd—26 to 60 inches; dark grayish brown (10YR 4/2) 
flaggy sandy loam; massive; platy fragmenis 
inherited from the parent material; very firm; about 
25 percent flagstones and cobbles; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The content of cobbles and flagstones ranges 
from 10 to 35 percent in the solum and from 10 to 60 
percent in the substratum. 

The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3, and chroma of 1 or 2. The Bw horizon has hue of 
10YR or 7.5YR, value of 4 to 6, and chroma of 3 or 4. It 
is the flaggy analogs of sandy loam, loam, or fine sandy 
loam. The C horizon has value of 4 to 6 and chroma of 
2 to 4. It is flaggy sandy loam or very flaggy fine sandy 
loam. 


East Lake Series 


The East Lake series consists of very deep, 
somewhat excessively drained, rapidly permeable soils 
on outwash plains, beach ridges, and eskers. These 
soils formed in sandy and gravelly deposits. The slope 
ranges from 0 to 35 percent. 

Typical pedon of East Lake sand, 0 to 8 percent 
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slopes, 850 feet south and 1,850 feet east of the 
northwest corner of sec. 28, T. 36 N., R. 3 E. 


Oe—1 inch to 0; black (10YR 2/1), partially 
decomposed leaves and twigs. 

እ--0 to 2 inches; very dark grayish brown (10YR 3/2) 
sand, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; many fine and medium 
roots; about 10 percent gravel and cobbles; slightly 
acid; abrupt wavy boundary. 

E—2 to 9 inches; brown (7.5YR 5/2) sand; single 
grained; loose; many fine and medium roots; about 
10 percent gravel and cobbles; medium acid; clear 
wavy boundary. 

Bs1—9 to 16 inches; dark brown (7.5YR 4/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; many fine and medium roots; about 10 
percent gravel and cobbles; medium acid; gradual 
wavy boundary. 

Bs2—16 to 32 inches; strong brown (7.5 YR 5/6) sand; 
single grained; loose; common fine and medium 
roots; about 5 percent gravel and cobbles; slightly 
acid; gradual wavy boundary. 

BC—32 to 36 inches; brownish yellow (10YR 6/6) sand; 
single grained; loose; few fine roots; about 5 
percent gravel and cobbles; neutral; clear smooth 
boundary. 

2C—36 to 60 inches; pale brown (10YR 6/3), stratified 
sand and gravel; single grained; loose; about 50 
percent gravel; slight effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The content of 
gravel ranges from 0 to 20 percent in the solum and 
from 15 to 60 percent in the substratum. The content of 
cobbles ranges from 0 to 10 percent in the solum and 
from 0 to 5 percent in the substratum. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The E horizon has hue of 10YR or 7.5YR, value of 5 
or 6, and chroma of 1 or 2. It is sand, loamy sand, or 
the gravelly analogs of those textures. The Bs horizon 
has hue of 7.5YR or 10YR, value of 3 to 5, and chroma 
of 4 to 6. The BC horizon has hue of 7.5 YR or 10YR, 
value of 5 or 6, and chroma of 4 to 6. The 2C horizon 
has value of 5 or 6 and chroma of 3 or 4. It is gravelly 
sand, very gravelly sand, or stratified sand and gravel. 


Eastport Series 


The Eastport series consists of very deep, 
excessively drained, rapidly permeable soils on beach 
ridges and outwash plains. These soils formed in sandy 
deposits. The slope ranges from 1 to 8 percent. 
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The Eastport soils in this county have a thinner 
subsurface layer than is defined as the range for the 
series. This difference, however, does not affect use or 
behavior of the soils. 

Typical pedon of Eastport sand, 1 to 8 percent 
slopes, 1,320 feet east and 1,050 feet north of the 
southwest corner of sec. 19, T. 36 N., R. 4 E. 


A—0 to 1 inch; black (10YR 2/1) sand, very dark 
grayish brown (10YR 3/2) dry; weak fine granular 
structure; very friable; many fine and very fine roots; 
strongly acid; abrupt wavy boundary. 

E—1 to 3 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; common medium roots; about 
2 percent gravel; very strongly acid; clear wavy 
boundary. 

Bs1—3 to 8 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; common medium roots; about 
2 percent gravel; strongly acid; clear wavy 
boundary. 

Bs2—8 to 25 inches; strong brown (7.5YR 5/6) sand; 
single grained; loose; common fine roots; about 5 
percent gravel; strongly acid; gradual wavy 
boundary. 

BC—25 to 35 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few fine roots; about 5 
percent grave!; medium acid; gradual wavy 
boundary. 

C—35 to 60 inches; very pale brown (10YR 7/3) sand; 
single grained; loose; about 1 percent gravel; slight 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The content of gravel ranges from 0 to 10 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3, and chroma of 2. The E horizon has hue of 10YH 
or 7.5YR, value of 5 or 6, and chroma of 2 to 4. The Bs 
horizon has hue of 7.5 YR or 10YR and value and 
chroma of 4 to 6. The BC horizon is sand or fine sand. 
The C horizon has value of 6 or 7 and chroma of 3 or 4. 


Emmet Series 


The Emmet series consists of very deep, well drained 
and moderately well drained, moderately permeable 
soils on ground moraines and drumlins. These soils 
formed in sandy loam glacial till. The slope ranges from 
0 to 25 percent. 

Typical pedon of Emmet sandy loam, 6 to 12 percent 
slopes, 545 feet south and 660 feet east of the 
northwest corner of sec. 26, T. 35 N., R. 4 E. 


Ap—0 to 9 inches; dark brown (7.5YR 3/2) sandy loam, 
brown (7.5YH 5/2) dry; weak medium subangular 
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blocky structure; friable; about 10 percent gravel 
and cobbles; medium acid; abrupt smooth 
boundary. 

Bw—$ to 16 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; about 10 percent gravel and 
cobbles; medium acid; clear wavy boundary. 

E/B—16 to 23 inches; about 60 percent brown (7.5 YR 
5/4) loamy sand (E); weak fine subangular blocky 
structure; very friable; remnant pieces of strong 
brown (7.5YR 4/6) sandy loam (Bt); weak medium 
subangular blocky structure; friable; few faint clay 
films on faces of peds and in pores; about 10 
percent gravel and cobbles; medium acid; gradual 
wavy boundary. 

B/E—23 to 28 inches; about 85 percent strong brown 
(7.5YR 4/6) sandy loam (Bt); brown (7.5YR 5/4) 
loamy sand (E) coating faces of peds; moderate 
medium subangular blocky structure; friable; few 
faint clay films on faces of peds and in pores; about 
10 percent gravel and cobbles; neutral; clear wavy 
boundary. 

Bt—28 to 33 inches; reddish brown (5YR 4/4) sandy 
loam; strong medium subangular blocky structure; 
firm; few faint dark reddish brown (5YR 3/3) clay 
films on faces of peds and in pores; about 10 
percent gravel and cobbles; neutral; clear wavy 
boundary. 

C—33 to 60 inches; light reddish brown (5YR 6/4) 
sandy loam; massive; friable; about 15 percent 
gravel and cobbles; slight effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 28 to 50 inches. The content of 
gravel and cobbles ranges from 2 to 15 percent in the 
solum and from 5 to 25 percent in the substratum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 
3 or 4, and chroma of 1 or 2. Pedons in uncultivated 
areas have an A horizon, which is 1 to 3 inches thick. 
The E horizon, if it occurs, has hue of 10YR or 7.5YR, 
value of 5 or 6, and chroma of 1 to 3. It is loamy sand 
or sandy loam. In most cultivated areas the E horizon 
has been incorporated into the plow layer. The Bw 
horizon has hue of 5YR, 7.5YR, or 10YR, value of 4 or 
5, and chroma of 4 to 6. The E part of the E/B and B/E 
horizons has value of 5 or 6 and chroma of 2 to 4. It is 
sandy loam or loamy sand. The B part of the E/B and 
B/E horizons and the Bt horizon have hue of 7.5YR or 
SYR, value of 4 or 5, and chroma of 3 or 4. They are 
sandy loam, loam, or sandy clay loam. The C horizon 
has hue of 10YR, 7.5YR, or 5YR, value of 4 to 6, and 
chroma of 3 or 4. It is dominantly sandy loam or 
gravelly sandy loam. In some pedons, however, it has 
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pockets of sand and gravel. Pedons in areas that have 
slopes of 0 to 2 percent have mottles in the lower part 
of the profile. 


Ensign Series 


The Ensign series consists of shallow, somewhat 
poorly drained, moderately permeable soils in 
drainageways, in depressions, and on flats on till plains 
and glacial lake benches. These soils formed in loamy 
glacial till over limestone bedrock. The slope ranges 
from 0 to 3 percent. 

The Ensign soils in this county have a thicker and 
darker surface layer than is defined as the range for the 
series. This difference, however, does not affect use or 
behavior of the soils. 

Typical pedon of Ensign flaggy loam, 0 to 3 percent 
slopes, 525 feet west and 525 feet south of the 
northeast corner of sec. 23, T. 34 N., R. 6 E. 


Oi—1 inch to 0; partially decomposed leaf litter; friable; 
neutral; abrupt smooth boundary. 

A—0 to 4 inches; black (10YR 2/1) flaggy loam, dark 
grayish brown (10YR 4/2) dry; moderate medium 
granular structure; friable; many fine and medium 
roots; about 18 percent flagstones and channers; 
slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

AB—4 to 9 inches; very dark grayish brown (10YR 3/2) 
flaggy loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; friable; many fine 
roots; about 30 percent flagstones and channers; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

Bw—9 to 15 inches; dark brown (10YR 3/3) flaggy 
loam; few fine distinct light brownish gray (10YR 
6/2) mottles; weak fine subangular blocky structure; 
friable; common fine roots; about 35 percent 
flagstones and channers; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

R—15 inches; limestone bedrock. 


The thickness of the solum and the depth to 
limestone bedrock range from 10 to 20 inches. The 
content of coarse fragments ranges from 5 to 35 
percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 10YR, 7.5YR, or 5YR, 
value of 3 to 5, and chroma of 3 to 6. It is the flaggy 
analogs of sandy loam, fine sandy loam, or loam. Some 
pedons have a thin Bt horizon, which is less than 2 
inches thick. This horizon has hue of 5YR or 7.5YR, 
value of 4 or 5, and chroma of 3 or 4. It is loam, clay 
loam, or the flaggy analogs of those textures. Some 
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pedons have a thin C horizon. This horizon has hue of 
10YR or 2.5Y, value of 5 or 6, and chroma of 3 or 4. It 
is sandy loam, loam, or the flaggy analogs of those 
textures. Some pedons have as much as 4 inches of 
bedrock residuum. 


Esau Series 


The Esau series consists of very deep, somewhat 
poorly drained, very rapidly permeable soils on low 
beach ridges, old shoals, and outwash plains. These 
soils formed in loamy and sandy, graveily glaciofluvial 
deposits. The slope ranges from 0 to 3 percent. 

Typical pedon of Esau flaggy sandy loam, 0 to 3 
percent slopes, 1,600 feet south and 1,000 feet east of 
the northwest corner of sec. 29, T. 34 N., R. 7 E. 


A—O to 4 inches; very dark grayish brown (10YR 3/2) 
flaggy sandy loam, dark brown (10YR 4/3) dry; 
moderate fine granular structure; friable; many fine 
roots; about 15 percent flagstones; slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

Bw—4 to 10 inches; dark brown (7.5YR 4/4) extremely 
flaggy sandy loam; weak fine subangular blocky 
structure; friable; common fine roots; about 45 
percent flagstones and 35 percent channers and 
coarse gravel; strong effervescence; moderately 
alkaline; clear wavy boundary. 

2C1—10 to 38 inches; brown (10YR 5/3) extremely 
flaggy sand; common fine faint grayish brown 
(10YR 5/2) mottles; single grained; loose; few fine 
roots; about 45 percent flagstones and 35 percent 
channers and coarse gravel; violent effervescence; 
moderately alkaline; clear wavy boundary. 

202-38 to 60 inches; brownish yellow (10YR 6/6) 
extremely flaggy sand; common medium distinct 
yellowish brown (10YR 5/8) and common medium 
prominent strong brown (7.5YR 4/6) mottles; single 
grained; loose; about 60 percent flagstones and 20 
percent channers; violent effervescence; moderately 
alkaline. 


The solum ranges from 4 to 10 inches in thickness. 
The content of coarse fragments ranges from 15 to 80 
percent in the solum and from 65 to 90 percent in the 
2C horizon. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 or 2. The Bw horizon has value 
and chroma of 3 to 5. It is extremely flaggy sandy loam, 
extremely flaggy fine sandy loam, or extremely gravelly 
sand. The 2C horizon has hue of 10YR or 7.5YR, value 
of 5 to 7, and chroma of 3 to 6. It is extremely flaggy 
sand or extremely gravelly sand. In some pedons 


108 


limestone bedrock is below a depth of 40 inches. In 
other pedons a thin layer of flaggy sandy loam is above 
the bedrock. 


Evart Series 


The Evart series consists of very deep, poorly 
drained, rapidly permeable soils on flood plains. These 
soils formed in sandy alluvium. The slope ranges from 0 
to 2 percent. 

Typical pedon of Evart silt loam, 1,600 feet north and 
500 feet west of the southeast corner of sec. 22, T. 35 
N,R.2E. 


እ--0 to 12 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate medium granular 
structure; friable; many roots; mildly alkaline; abrupt 
wavy boundary. 

C—-12 to 28 inches; pale brown (10YR 6/3) sand; few 
fine distinct gray (10YR 5/1) mottles; few thin strata 
of A material; massive; very friable; common roots; 
mildly alkaline; clear wavy boundary. 

Cg—28 to 60 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; mildly alkaline. 


Texture varies within short distances throughout the 
profile, but it is dominantly sandy. The content of 
organic carbon decreases irregularly with increasing 
depth. The content of cobbles ranges from 0 to 3 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3, and chroma of 1 or 2. The C horizon has hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. It 
is dominantly sand, loamy sand, or the gravelly analogs 
of those textures. In some pedons, however, it has thin 
strata of finer textured material. 


Gladwin Series 


The Gladwin series consists of very deep, somewhat 
poorly drained soils in depressions, in drainageways, 
and on flats on outwash plains. These soils formed in 
sandy and gravelly deposits. Permeability is moderately 
rapid in the solum and rapid or very rapid in the 
underlying sand and gravel. The slope ranges from 0 to 
3 percent. 

Typical pedon of Gladwin loamy sand, 0 to 3 percent 
Slopes, 240 feet north and 100 feet west of the 
southeast corner of sec. 14, T. 35 N., R. 2 E. 


A—-0 to 8 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; very friable; many fine to coarse roots; 
slightly acid; abrupt wavy boundary. 

Bs1—8 to 14 inches; dark yellowish brown (10YR 4/4) 
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sand; few fine distinct yellowish brown (10YR 5/6) 
mottles; very weak fine subangular blocky structure; 
very friable; few fine and medium roots; neutral; 
gradual wavy boundary. 

Bs2—14 to 28 inches; yellowish brown (10YR 5/6) 
sand; few medium distinct very pale brown (10YR 
7/3) and many medium distinct brownish yellow 
(10YR 6/8) mottles; weak medium subangular 
blocky structure; very friable; few fine and medium 
roots; mildly alkaline; abrupt wavy boundary. 

Bt—28 to 36 inches; brown (7.5YR 4/4) gravelly sandy 
loam; many medium distinct pinkish gray (7.5YR 
6/2) and few fine distinct reddish yellow (7.5 YR 6/8) 
mottles; moderate medium subangular blocky 
structure; friable; few faint clay films on faces of 
peds; about 20 percent gravel; mildly alkaline; 
abrupt wavy boundary. 

0-36 to 60 inches; pale brown (10YR 6/3), stratified 
sand and gravel; single grained; loose; about 40 
percent gravel; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The content of 
gravel ranges from 2 to 20 percent in the solum and 
from 20 to 50 percent in the substratum. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The E horizon, if it occurs, has hue of 10YR or 
7.5YR, value of 5 or 6, and chroma of 2 or 3. It is sand 
or loamy sand. The Bs horizon has hue of 10YR or 
7.5YH, value of 3 to 5, and chroma of 4 to 6. It is sand 
or loamy sand. The Bt horizon has hue of 7.5YR or 
5YR, value of 4 or 5, and chroma of 4 to 6. It is gravelly 
sandy loam or gravelly loamy sand. The C horizon has 
value of 5 to 7 and chroma of 3 or 4. It is gravelly sand, 
very gravelly sand, or stratified sand and gravel. 


Glawe Series 


The Glawe series consists of very deep, poorly 
drained, moderately permeable soils on lake plains and 
outwash plains. These soils formed in stratified, medium 
textured water-laid deposits. The slope ranges from 0 to 
2 percent. 

Typical pedon of Glawe mucky very fine sandy loam, 
1,320 feet north and 660 feet west of the southeast 
corner of sec. 34, T. 36 N., R. 3 E. 


Ap 一 0 to 10 inches; black (10YR 2/1) mucky very fine 
sandy loam, dark gray (10YR 4/1) dry; moderate 
coarse subangular blocky structure; friable; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Cg1—10 to 12 inches; gray (BYR 6/1) loamy very fine 
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sand; few fine prominent red (2.5YR 5/6) mottles; 
weak medium platy structure parting to weak very 
fine subangular blocky; friable; strong 
effervescence; moderateły alkaline; abrupt wavy 
boundary. 

Cg2 一 12 to 30 inches; light brownish gray (2.5Y 6/2) 
very fine sandy loam; few fine prominent red (2.5YR 
5/6) mottles; weak medium platy structure; friable; 
violent effervescence; moderately alkaline; clear 
wavy boundary. 

C—30 to 60 inches; pale brown (10YR 6/3), stratified 
silt loam, very fine sandy loam, and loamy very fine 
sand; few fine prominent strong brown (7.5YR 5/6) 
mottles; massive; friable; violent effervescence; 
moderately alkaline. 


The content of gravel is less than 2 percent 
throughout the profile. The Ap horizon has value of 2 or 
3 and chroma of 1 to 3. The C horizon has hue of 2.5Y, 
10YR, or 7.5YR, value of 4 to 6, and chroma of 1 to 4. 
It is stratified silt loam, very fine sandy loam, loamy very 
fine sand, and very fine sand. 


Grace Series 


The Grace series consists of very deep, moderately 
well drained and well drained, moderately permeable 
soils on lake plains, outwash plains, and deltas. These 
soils formed in stratified, medium textured glaciofluvial 
deposits. The slope ranges from 0 to 6 percent. 

Typical pedon of Grace very fine sandy loam, 
moderately wet, 0 to 2 percent slopes, 300 feet east 
and 800 feet south of the northwest corner of sec. 2, T. 
35 N., ጸ. 3E. 


Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
very fine sandy loam, light brownish gray (10YR 
6/2) dry; weak medium subangular blocky structure; 
very friable; neutral; abrupt smooth boundary. 

B/E—9 to 16 inches; about 85 percent dark yellowish 
brown (10YR 4/4) very fine sandy loam (Bt); 
surrounded by thin coatings and interfingerings of 
pale brown (10YR 6/3) loamy very fine sand (E); 
moderate medium subangular blocky structure 
parting to moderate medium platy; friable; neutral; 
clear wavy boundary. 

Bt 一 16 to 19 inches; dark brown (7.5YR 4/4) very fine 
sandy loam; moderate medium subangular blocky 
structure; friable; few faint clay films on faces of 
peds; mildly alkaline; gradual wavy boundary. 

B/C—19 to 36 inches; dark brown (7.5YR 4/4) very fine 
sandy loam (Bt) tonguing into light yellowish brown 
(10YR 6/4) very fine sandy loam (C); moderate 
coarse subangular blocky structure; friable; slight 
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effervescence; mildly alkaline; diffuse wavy 
boundary. 

C—36 to 60 inches; light brown (7.5YR 6/4), stratified 
very fine sandy loam and loamy very fine sand; few 
medium distinct reddish yellow (7.5YR 6/6) mottles; 
very thin to very thick platy fragments; very friable; 
mildly alkaline; strong effervescence; moderately 
alkaline. 


The solum ranges from 20 to 50 inches in thickness. 
The Ap horizon has value of 2 to 4 and chroma of 1 to 
3. The E part of the B/E horizon has hue of 10YR or 
7.5 YR, value of 5 to 7, and chroma of 2 or 3. It is loamy 
very fine sand or fine sandy loam. The B part has 
colors and textures similar to those of the Bt horizon. 
Some pedons have an E/B horizon. The Bt horizon has 
hue of 5YR, 7.5YR, or 10YR, value of 3 or 4, and 
chroma of 3 to 6. It is silt loam or very fine sandy loam. 
The C horizon has hue of 10YR or 7.5YR, value of 4 to 
7, and chroma of 3 to 6. It is stratified silt loam, very 
fine sandy loam, loamy very fine sand, or very fine 
sand. Some pedons do not have mottles. 


Graycalm Series 


The Graycalm series consists of very deep, 
somewhat excessively drained, rapidly permeable soils 
on moraines, drumlins, and outwash plains. These soils 
formed in sandy deposits. The slope ranges from 0 to 
35 percent. 

Typical pedon of Graycalm sand, 8 to 15 percent 
slopes, 2,350 feet west and 200 feet north of the 
southeast corner of sec. 36, T. 35 N., R. 3 E. 


ል-0 to 3 inches; very dark grayish brown (10YR 3/2) 
sand, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; common fine and 
medium roots; medium acid; abrupt wavy boundary. 

Bw1—3 to 6 inches; brownish yellow (10YR 6/6) sand; 
weak fine granular structure; very friable; common 
medium roots; medium acid; clear wavy boundary. 

Bw2—6 to 22 inches; yellowish brown (10YR 5/8) sand; 
weak fine subangular blocky structure; very friable; 
common medium roots; medium acid; abrupt wavy 
boundary. 

E—22 to 41 inches; light yellowish brown (10 YR 6/4) 
sand; very weak fine subangular blocky structure; 
very friable; few fine and medium roots; medium 
acid; abrupt wavy boundary. 

E/B—41 to 60 inches; light yellowish brown (10YR 6/4) 
sand (E); very weak fine subangular blocky 
structure parting to single grained; very friable; few 
fine roots; lamellae of strong brown (7.5YR 5/6) 
loamy sand (Bt); bands are ^o to %4 inch thick and 
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have a total thickness of 4 inches; weak fine 
subangular blocky structure; very friable; slightly 
acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. Depth to the first textural band ranges 
from 25 to 48 inches. The content of gravel ranges from 
0 to 10 percent. 

The A horizon has hue of 10YR or 7.5YH, value of 2 
or 3, and chroma of 1 or 2. Pedons in cultivated areas 
have an Ap horizon, which has value of 3 or 4 and 
chroma of 2 or 3. Some pedons have an E horizon 1 to 
4 inches thick. This horizon has hue of 10YR or 7.5YR, 
value of 5 or 6, and chroma of 1 to 3. It is sand or 
loamy sand. The Bw horizon has hue of 10۷۳ or 
7.5YR, value of 4 to 6, and chroma of 4 to 8. It is sand 
or loamy sand. The Bt part of the E/B horizon occurs as 
bands ws inch to 2 inches thick. It has hue of 7.5YR or 
5YR, value of 4 or 5, and chroma of 4 to 6. It is loamy 
sand or sandy loam. The total thickness of the bands 
within a depth of 60 inches is less than 6 inches. The E 
part of the E/B horizon is between the bands. It has 
value of 5 or 6 and chroma of 2 to 4. It is sand or loamy 
sand. Some pedons have a C horizon. 


Grayling Series 


The Grayling series consists of very deep, 
excessively drained, rapidly permeable soils on outwash 
plains and moraines. These soils formed in sandy 
material. The slope ranges from 0 to 15 percent. 

Typical pedon of Grayling sand, 0 to 8 percent 
slopes, 530 feet north and 25 feet west of the southeast 
corner of sec. 27, T. 33 N., R. 2 E. 


ል--0 to 1 inch; black (10YR 2/1) sand, dark gray (10YR 
4/1) dry; weak fine granular structure; many fine 
roots; about 1 percent gravel; very strongly acid; 
abrupt wavy boundary. 

Bw1—1 to 10 inches; strong brown (7.5YR 5/6) sand; 
weak medium subangular blocky structure; very 
friable; few fine and medium roots; about 1 percent 
gravel; strongly acid; gradual wavy boundary. 

Bw2—10 to 25 inches; yellowish brown (10 YR 5/6) 
sand; weak medium subangular blocky structure; 
very friable; few fine roots; about 1 percent gravel; 
strongly acid; gradual wavy boundary. 

C—25 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; about 1 percent gravel; 
medium acid. 


The thickness of the solum ranges from 15 to 35 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5YR or is 


Soil Survey 


neutral in hue. It has value of 2 to 4 and chroma of 0 to 
2. Some pedons have a thin O horizon that is 0.5 inch 
to 1.5 inches thick. This horizon is composed of partially 
decomposed oak leaves or jack pine needles and twigs. 
The Bw horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 4 to 8. The C horizon has value of 
6 or 7 and chroma of 4 or 5. 


Greenwood Series 


The Greenwood series consists of very deep, very 
poorly drained soils in depressions and lake basins on 
outwash plains. These soils formed in acid organic 
material. Permeability is moderate or moderately rapid. 
The slope ranges from 0 to 2 percent. 

Typical pedon of Greenwood peat, 2,700 feet south 
and 2,100 feet east of the northwest corner of sec. 33, 
۲. 34 አ., ۰ 4 ۰ 


01-0 to 6 inches; peat, light yellowish brown (10YR 
6/4) broken face, yellowish brown (10YR 5/4) 
rubbed; about 100 percent fiber, 95 percent rubbed; 
massive; primarily sohagnum moss fibers; many 
fine roots; extremely acid; clear wavy boundary. 

Oi2—6 to 12 inches; peat, yellowish brown (10YR 5/4) 
broken face, dark yellowish brown (10YR 4/4) 
rubbed; about 95 percent fiber, 75 percent rubbed; 
massive; primarily sphagnum moss fibers; many 
fine roots; extremely acid; clear smooth boundary. 

Oe1—12 to 30 inches; mucky peat, dark reddish brown 
(5YR 3/3) broken face, dark reddish brown (5YR 
2/2) rubbed; about 50 percent fiber, 20 percent 
rubbed; massive; primarily herbaceous fibers; 
common fine roots; extremely acid; gradual smooth 
boundary. 

Oe2—30 to 60 inches; mucky peat, dark reddish brown 
(5YR 3/2) broken face and rubbed; about 40 
percent fiber, 20 percent rubbed; massive; primarily 
herbaceous fibers; extremely acid. 


The organic layers are more than 51 inches thick. 
They have hue of 10YR, 7.5YR, or 5YR, value of 2 to 6, 
and chroma of 1 to 4. The surface tier is dominantly 
peat derived from sphagnum moss. The underlying 
layers are dominantly mucky peat derived from 
sphagnum moss. Some pedons have stratified muck, 
mucky peat, and peat derived from both herbaceous 
plants and sphagnum moss. 


Hagensville Series 


The Hagensville series consists of very deep, 
somewhat poorly drained, moderately permeable soils 
in depressions, in drainageways, and on flats on ground 
moraines and between drumlins. These soils formed in 
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loamy glacial till. The slope ranges from O to 6 percent. 

Typical pedon of Hagensville fine sandy loam, 0 to 2 
percent slopes, 780 feet west and 40 feet south of the 
northeast corner of sec. 6, T. 33 N., R. 6 E. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; friable; common fine 
and very fine roots; about 3 percent gravel and 
cobbles; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

Bw—8 to 12 inches; yellowish brown (10YR 5/4) fine 
sandy loam; common fine distinct brownish yellow 
(10YR 6/8) mottles; weak medium subangular 
blocky structure; friable; few fine roots; about 3 
percent gravel and cobbles; slight effervescence; 
mildly alkaline; clear wavy boundary. 

C1—12 to 38 inches; brown (10YR 5/3) sandy loam; 
common medium faint light brownish gray (10YR 
6/2) and common fine prominent strong brown 
(7.5YR 5/6) mottles; massive; friable; about 10 
percent gravel and cobbles; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C2—38 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; common fine prominent strong brown (7.5YR 
5/6) mottles; massive; friable; about 10 percent 
gravel and cobbles; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 12 to 24 
inches. The thickness of the mollic epipedon ranges 
from 8 to 12 inches. The content of gravel and cobbles 
ranges from 1 to 10 percent in the solum and from 5 to 
20 percent in the substratum. 

The Ap horizon has hue of 10YR, 7.5YR, or 2.5Y, 
value of 2 or 3, and chroma of 1 or 2. The Bw horizon 
has hue of 10YR, 7.5 YR, or 2.5Y, value of 4 or 5, and 
chroma of 3 or 4. It is loam, fine sandy loam, or very 
fine sandy loam. Some pedons have a BA or a BC 
horizon. The C horizon has hue of 2.5Y, 10YR, or 
7.5YR, value of 4 to 6, and chroma of 2 to 4. It is sandy 
loam, fine sandy loam, or the gravelly analogs of those 
textures. In some pedons thin lenses of sand, loamy 
sand, or gravelly sand are in the substratum. 


Hessel Series 


The Hessel series consists of deep and very deep, 
poorly drained, moderately slowly permeable soils in 
depressions, in drainageways, and on low flats on 
ground moraines and glacial lake benches. These soils 
formed in loamy glacia! till. The slope ranges from 0 to 
2 percent. 

Typical pedon of Hessel mucky flaggy loam, bedrock 
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substratum, 1,700 feet south and 30 feet east of the 
northwest corner of sec. 29, T. 34 N., R. 7 E. 


A 一 0 to 6 inches; black (10YR 2/1) mucky flaggy loam, 
very dark gray (10YR 3/1) dry; moderate fine 
granular structure; friable; many fine roots; about 20 
percent limestone flagstones; slight effervescence; 
moderately alkaline; abrupt wavy boundary. 

Bw 一 6 to 16 inches; light olive brown (2.5Y 5/4) flaggy 
loam; few fine faint grayish brown (2.5Y 5/2) and 
common fine prominent yellowish brown (10YR 5/6) 
៣០៧88: weak fine subangular blocky structure; 
friable; common fine roots; about 35 percent 
limestone flagstones; slight effervescence; 
moderately alkaline; gradual wavy boundary. 

001-16 to 28 inches; brown (7.5YR 5/2) flaggy loam; 
common medium prominent yeliowish brown (10YR 
5/6) and few fine distinct grayish brown (10YR 5/2) 
mottles; massive; firm; about 35 percent limestone 
flagstones; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

Cg2—28 to 50 inches; grayish brown (10YR 5/2) 
gravelly sandy loam; massive; friable; about 25 
percent gravel and 10 percent flagstones; violent 
effervescence; moderately alkaline. 

R—50 to 60 inches; limestone bedrock. 


The thickness of the solum ranges from 10 to 22 
inches. The content of gravel, cobble, and flagstones 
ranges from 3 to 35 percent throughout the profile. 
Limestone bedrock is at a depth of 40 to more than 60 
inches. 

The A horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. It is loam or mucky flaggy loam. The Bw horizon has 
hue of 2.5Y or 10YR, value of 5 or 6, and chroma of 3 
or 4. Some pedons have a Bg horizon. This horizon has 
hue of 10YR or 2.5Y or is neutral in hue. It has value of 
5 or 6 and chroma of 0 to 2. The B horizon is loam, 
sandy loam, fine sandy loam, or the flaggy analogs of 
those textures. The C horizon has hue of 7.5YR, 10YR, 
or 2.5Y, value of 5 to 7, and chroma of 2 to 4. It is 
loam, sandy loam, or the flaggy or gravelly analogs of 
those textures. In some pedons it has strata or pockets 
of sand or gravelly loamy sand. 


Hettinger Series 


The Hettinger series consists of very deep, poorly 
drained, slowly permeable soils in depressions, in 
drainageways, and on low flats on lake plains. These 
soils formed in loamy and silty lacustrine deposits. The 
slope ranges from 0 to 2 percent. 

Typical pedon of Hettinger loam, 2,245 feet west and 
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330 feet north of the southeast corner of sec. 25, ។. 34 
N,R.4E. 


Ap 一 0 to 7 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; moderate fine granular 
structure; friable; mildly alkaline; abrupt smooth 
boundary. 

Bg—7 to 15 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common medium prominent strong brown 
(7.5YR 5/6) mottles; strong medium subangular 
blocky structure; firm; moderately alkaline; gradual 
wavy boundary. 

BCg—15 to 26 inches; light brownish gray (2.5Y 6/2) silt 
loam; many coarse prominent strong brown (7.5YR 
5/6) mottles; weak medium and thick platy structure 
parting to moderate fine subangular blocky; firm; 
moderately alkaline; gradual wavy boundary. 

C—26 to 60 inches; light brown (7.5YR 6/4), stratified 
silt loam, silty clay loam, and very fine sandy loam; 
thin varves of clay; common medium prominent light 
brownish gray (2.5Y 6/2) and few medium distinct 
strong brown (7.5YR 5/6) mottles; massive; firm; 
violent effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 28 inches. The Ap horizon 
has hue of 10۷۳ or 7.5YR, value of 2 or 3, and chroma 
of 1 or 2. Pedons in undisturbed areas have an A 
horizon, which has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The Bg horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 1 or 2. It is 
dominantly silty clay loam or clay loam, but in some 
pedons it has thin strata of silty clay, silt, or silt loam. 
The C horizon has hue of 10YR or 7.5YR, value of 5 or 
6, and chroma of 1 to 4. It has thin lenses of clay to 
very fine sand. 


Ingalls Series 


The Ingalls series consists of very deep, somewhat 
poorly drained soils ir depressions, on flats, and in 
drainageways on lake plains, on terraces, and in low 
areas between drumlins and moraines. These soils 
formed in sandy deposits over stratified, loamy 
lacustrine sediments. Permeability is rapid in the upper 
part of the profile and moderately slow in the lower part. 
The slope ranges from 0 to 3 percent. 

Typical pedon of Ingalls sand, 0 to 3 percent slopes, 
2,010 feet west and 525 feet south of the northeast 
corner of sec. 14, T. 35 N., R. 2 E. 


Oe—41 inch to 0; black (N 2/0), partially decomposed 
leaf litter; many fine roots; abrupt smooth boundary. 

A 一 0 to 3 inches; black (N 2/0) sand, very dark gray (N 
3/0) dry; weak fine granular structure; very friable; 
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many fine and medium roots; medium acid; abrupt 
wavy boundary. 

E—3 to 11 inches; pinkish gray (7.5YR 6/2) sand; weak 
medium platy structure; very friable; few medium 
and coarse roots; medium acid; abrupt wavy 
boundary. 

Bs1—11 to 14 inches; dark reddish brown (5YR 3/4) 
loamy sand; few fine distinct yellowish red (5YR 
5/8) mottles; weak fine subangular blocky structure; 
friable; few medium and coarse roots; few medium 
chunks of strongly cemented, dark reddish brown 
(5”ክ 3/2) ortstein; medium acid; abrupt broken 
boundary. 

Bs2—14 to 25 inches; strong brown (7.5YR 5/6) sand; 
few medium prominent light brownish gray (10YR 
6/2) and few fine distinct yellowish brown (10YR 
5/6) mottles; weak fine subangular blocky structure; 
very friable; few fine roots; medium acid; clear wavy 
boundary. 

BC 一 25 to 32 inches; yellowish brown (10YR 5/4) sand; 
few fine distinct yellowish brown (10YR 5/8) mottles; 
single grained; loose; slightly acid; abrupt wavy 
boundary. 

2C—32 to 50 inches; dark brown (7.5YR 4/4) and 
brown (7.5YR 5/4), stratified silt loam and very fine 
sandy loam; weak thin to thick platy structure; firm; 
mildly alkaline; abrupt smooth boundary. 

200-50 to 60 inches; pinkish gray (7.5 YR 6/2), 
stratified silt loam and very fine sandy loam; weak 
thin to thick platy structure; firm; strong 
effervescence; moderately alkaline. 


Depth to the 2C horizon ranges from 20 to 40 inches. 
The A horizon has hue of 10YR or 7.5YH or is neutral 
in hue. It has value of 2 or 3 and chroma of 0 to 3. The 
Ap horizon, if it occurs, has hue of 10YR and value and 
chroma of 2 or 3. The E horizon has hue of 10YR or 
7.5YR, value of 5 to 7, and chroma of 1 or 2. It is sand, 
loamy sand, or loamy fine sand. The Bs horizon has 
hue of 7.5YR or 5YR, value of 3 to 6, and chroma of 4 
to 6. It is sand, loamy sand, or loamy fine sand. In 
some pedons it has chunks or tongues of ortstein. 
Some pedons have a C horizon. This horizon has hue 
of 10YR or 7.5YR, value of 5 to 7, and chroma of 3 or 
4. It is sand, loamy sand, or loamy fine sand. The 2C 
horizon has hue of 7.5YR or 5YH, value of 4 to 6, and 
chroma of to 4. It is stratified silt loam and very fine 
sandy loam and has a few strata of fine sand to clay. 


losco Series 


The losco series consists of very deep, somewhat 
poorly drained soils in depressions, in drainageways, 
and on flats on moraines and drumlins. These soils 
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formed in sandy deposits over loamy glacial till. 
Permeability is rapid in the upper part of the profile and 
moderate in the lower part. The slope ranges from 0 to 
3 percent. 

Typical pedon of losco loamy sand, 0 to 3 percent 
slopes, 2,000 feet north and 25 feet west of the 
southeast corner of sec. 26, T. 35 N., R. 2 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, gray (10YR 5/1) dry; weak fine 
granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

E—8 to 13 inches; light gray (10YR 7/2) fine sand; very 
weak fine granular structure; very friable; slightly 
acid; clear wavy boundary. 

Bs—13 to 26 inches; dark brown (7.5YR 4/4) loamy 
sand; common medium distinct strong brown 
(7.5YR 5/8) and common medium prominent light 
brownish gray (10YR 6/2) mottles; weak fine 
subangular blocky structure; very friable; slightly 
acid; clear wavy boundary. 

E'—26 to 32 inches; pale brown (10 YR 6/3) loamy fine 
sand; common medium distinct yellowish brown 
(10YR 5/6) and common medium faint light 
brownish gray (10YR 6/2) mottles; weak fine 
subangular blocky structure; very friable; slightly 
acid; clear wavy boundary. 

280-32 to 38 inches; reddish brown (5YR 4/4) sandy 
clay loam; common medium faint yellowish red 
(SYR 4/6) and reddish brown (5YR 5/3) mottles; 
weak thick platy structure parting to weak fine 
subangular blocky; firm; few faint clay films on faces 
of peds; neutral; clear irregular boundary. 

2C—38 to 60 inches; light reddish brown (5YR 6/3) 
sandy loam; common medium faint pinkish gray 
(BYR 6/2) and common medium prominent strong 
brown (7.5 YR 5/8) mottles; massive; friable; strong 
effervescence; moderately alkaline. 


Depth to the 2Bt horizon ranges from 20 to 40 
inches. The Ap horizon has hue of 10YH or 7.5YR, 
value of 3 or 4, and chroma of 1 or 2. The E horizon 
has hue of 10YR or 7.5YR, value of 5 to 7, and chroma 
of 1 or 2. It is loamy sand, loamy fine sand, or sand. 
The Bs horizon has hue of 7.5YH or 10YR, value of 3 to 
5, and chroma of 4 to 6. It is sand, fine sand, or loamy 
fine sand. In some pedons it has chunks or tongues of 
ortstein. The E' horizon has hue of 10YR or 7.5YR, 
value of 5 or 6, and chroma of 3 or 4. It is sand, loamy 
sand, or loamy fine sand. Some pedons have a B/E 
horizon. The E material occurs as thick coatings on 
peds and as fillings in cracks and root channels in the 
upper part of the 2Bt horizon. The 2Bt horizon has hue 
of 5YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6. 
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It is sandy clay loam or sandy loam. The 2C horizon 
has hue of 10YR, 7.5YR, or 5YR, value of 5 or 6, and 
chroma of 1 to 4. It is sandy loam or loam. 


Johnswood Series 


The Johnswood series consists of very deep, 
moderately well drained, slowly permeable soils on 
glacial lake benches and terraces. These soils formed 
in loamy glacial till. The stope ranges from 1 to 6 
percent. 

Typical pedon of Johnswood very flaggy loam, 1 to 6 
percent slopes, 200 feet east and 20 feet south of the 
northwest corner sec. 7, T. 33 N., R. 8 E. 


Oi—2 inches to 0; dark brown (7.5 YR 4/2), partially 
decomposed twigs and leaves; friable; many fine 
roots; abrupt wavy boundary. 

A—0 to 5 inches; black (10YR 2/1) very flaggy loam, 
dark gray (10YR 4/1) dry; moderate medium 
granular structure; friable; many fine roots; about 40 
percent flagstones; neutral; abrupt wavy boundary. 

Bt—5 to 13 inches; dark yellowish brown (10YR 4/4) 
very flaggy clay loam; few fine prominent strong 
brown (7.5YR 4/6) mottles; moderate medium 
subangular blocky structure; firm; common medium 
and few fine roots; common distinct clay films on 
faces of peds; about 50 percent flagstones and 
channers; mildly alkaline; abrupt wavy boundary. 

Cd—13 to 60 inches; dark grayish brown (10YR 4/2) 
very flaggy loam; massive; firm; few fine roots; 
about 60 percent flagstones and channers; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 20 
inches. The content of coarse fragments ranges from 35 
to 70 percent, by volume. The fragments are mainly 
flagstones, channers, and gravel. 

The A or Ap horizon has hue of 10YR or 7.5YR, 
value of 2 or 3, and chroma of 1 or 2. The E horizon, if 
it occurs, has hue of 10YR or 7.5YR, value of 4 or 5, 
and chroma of 2 or 3. It is very flaggy loam or very 
flaggy sandy loam. The Bt horizon has hue of 7.5 YR or 
5YR, value of 3 to 5, and chroma of 4 to 6. It is very 
flaggy or extremely flaggy loam or clay loam. The C 
horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 3 or 4. It is very flaggy or extremely flaggy 
sandy loam or loam. Limestone bedrock is at a depth of 
more than 40 inches in some pedons. 


Kalkaska Series 


The Kalkaska series consists of very deep, 
somewhat excessively drained, rapidly permeable soils 
on moraines and outwash plains. These soils formed in 
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sandy deposits. The slope ranges from 0 to 15 percent. 

The Kalkaska soils in this county have a thinner Bhs 
horizon and a yellower Bs horizon than are defined as 
the range for the series. These differences, however, do 
not affect use or behavior of the soils. 

Typical pedon of Kalkaska sand, 0 to 8 percent 
slopes, 2,775 feet south and 130 feet east of the 
northwest corner of sec. 33, T. 35 N., R. 4 E. 


Oa—3 inches to 0; very dark gray (N 3/0), decomposed 
and partially decomposed deciduous leaves and 
twigs; friable; common fine and medium roots; 
extremely acid; abrupt wavy boundary. 

E—0 to 8 inches; brown (7.5YR 5/2) sand; single 
grained; loose; common medium roots; extremely 
acid; abrupt wavy boundary. 

Bhs—8 to 10 inches; dark reddish brown (5YR 3/3) 
sand; weak fine subangular blocky structure; very 
friable; common medium roots; about 15 percent 
weakly cemented ortstein; very strongly acid; abrupt 
irregular boundary. 

Bs1—10 to 15 inches; dark yellowish brown (10YR 4/6) 
sand; very weak fine subangular blocky structure; 
very friable; common fine and medium roots; very 
strongly acid; clear irregular boundary. 

Bs2—15 to 38 inches; yellowish brown (10 YR 5/6) 
sand; very weak fine subangular blocky structure; 
very friable; few medium roots; very strongly acid; 
clear irregular boundary. 

C—38 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few medium roots; 
strongly acid. 


The thickness of the solum ranges from 24 to 50 
inches. The content of gravel ranges from 0 to 5 
percent. The content of cemented material ranges from 
5 to 30 percent in the solum. 

Some pedons have an ۸ horizon as much as 2 
inches thick. This horizon has hue of 10۷۳ or 7.5YR or 
is neutral in hue. It has value of 2 or 3 and chroma of 0 
or 1. The E horizon has hue of 10YR or 7.5YR, value of 
5 or 6, and chroma of 1 or 2. It is sand or loamy sand. 
The Bhs horizon has hue of 7.5YR or 5YR, value of 2 
or 3, and chroma of 1 to 3. It is sand or loamy sand. 
The Bs horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 4 to 6. The C horizon has value of 
5 to 7 and chroma of 4 to 6. 


Kinross Series 


The Kinross series consists of very deep, poorly 
drained, rapidly permeable soils in depressions and on 
low flats on outwash plains. These soils formed in 
sandy material. The slope ranges from 0 to 2 percent. 
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Typical pedon of Kinross muck, 900 feet east of the 
center of sec. 22, T. 34 N., R. 4 ۰ 


Oa—0 to 4 inches; black (N 2/0) muck; about 10 
percent sand mixed into the lower part; weak 
medium platy structure; very friable; many fine 
roots; extremely acid; abrupt smooth boundary. 

E—4 to 9 inches; pinkish gray (7.5 YR 6/2) fine sand; 
few fine faint brown (7.5 YR 4/2) mottles; weak fine 
subangular blocky structure parting to weak medium 
granular; very friable; few fine roots; extremely acid; 
clear wavy boundary. 

Bhs—9 to 13 inches; dark reddish brown (5YR 3/3) fine 
sand; few medium faint dark reddish gray (5YR 4/2) 
mottles; moderate medium subangular blocky 
structure; friable; few fine roots; very strongly acid; 
gradual wavy boundary. 

Bs1—13 to 17 inches; dark brown (7.5YR 4/4) fine 
sand; moderate fine subangular blocky structure; 
very friable; few roots; very strongly acid; gradual 
wavy boundary. 

Bs2—17 to 22 inches; brown (7.5YR 5/4) fine sand; 
weak fine subangular blocky structure; very friable; 
strongly acid; clear wavy boundary. 

0-22 to 60 inches; light yellowish brown (10YR 6/4) 
fine sand; single grained; loose; strongly acid. 


The thickness of the solum ranges from 18 to 40 
inches. The Oa horizon has hue of 5YR, 7.5YR, or 
10YR or is neutral in hue. It has value of 2 or 3 and 
chroma of 0 to 2. Some pedons have an A horizon 1 to 
4 inches thick. This horizon has hue of 7.5YR or 10YR, 
value of 2 or 3, and chroma of 1 or 2. The E horizon 
has hue of 7.5YR or 10YR, value of 5 to 7, and chroma 
of 1 to 3. It is fine sand or sand. The Bhs horizon has 
hue of 5YR or 7.5YR and value and chroma of 2 or 3. It 
is fine sand, sand, or loamy sand. The Bs horizon has 
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 
to 6. It is fine sand, sand, or loamy sand. The C horizon 
has hue of 10YR or 7.5YR, value of 5 or 6, and chroma 
of 4 to 6. It is sand or fine sand. 


Kiva Series 


The Kiva series consists of very deep, well drained 
soils on outwash plains and eskers. These soils formed 
in loamy deposits over sand and gravel. Permeability is 
moderate in the loamy material and very rapid in the 
underlying sand and gravel. The slope ranges from 0 to 
6 percent. 

Typical pedon of Kiva fine sandy loam, in an area of 
Kiva-Alpena complex, 1 to 6 percent slopes; 400 feet 
west and 525 feet north of the southeast corner of sec. 
4, T. 33 رلا‎ R. 8 E. 
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ል--0 to 7 inches; black (10YR 2/1) fine sandy loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; friable; many fine and 
very fine roots; about 3 percent gravel; mildly 
alkaline; abrupt wavy boundary. 

Bs—7 to 22 inches; dark brown (7.5YR 3/4) gravelly 
sandy loam; weak fine subangular blocky structure; 
friable; common fine and very tine roots; about 20 
percent gravel; mildly alkaline; abrupt wavy 
boundary. 

2C—22 0 60 inches; brown (10YR 5/3) very gravelly 
coarse sand; single grained; loose; about 50 
percent gravel; violent effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 10 to 24 inches. The content of 
gravel and cobbles ranges from 0 to 25 percent in the 
solum and from 15 to 50 percent in the substratum. 

The ۸ horizon has value of 2 or 3 and chroma of 1 or 
2. The ៩ horizon, if it occurs, has hue of 10YR or 
7.5YR, value of 5 or 6, and chroma of 2 or 3. It is sandy 
loam, loamy sand, or the gravelly analogs of those 
textures. The Bs horizon has hue of 7.5 YR or 10YR and 
value and chroma of 3 or 4. It is sandy loam or gravelly 
sandy loam. Some pedons have a BC horizon. This 
horizon has hue of 7.5 YR or 10YR, value of 5 or 6, and 
chroma of 4 or 5. The 2C horizon has value of 5 or 6 
and chroma of 3 or 4. It is gravelly sand, very gravelly 
coarse sand, or very gravelly sand. 


Klacking Series 


The Klacking series consists very deep, well drained, 
moderately rapidly permeable soils on moraines, 
drumlins, and outwash plains. These soils formed in 
sandy deposits. The slope ranges from 0 to 12 percent. 

Typical pedon of Klacking sand, 0 to 6 percent 
Slopes, 30 feet north and 20 feet east of the center of 
sec. 36, T. 34 N., R. 3 E. 


A 一 0 to 2 inches; very dark gray (10YR 3/1) sand, gray 
(10YR 5/1) dry; weak fine granular structure; very 
friable; many fine and medium roots; about 1 
percent gravel; medium acid; abrupt wavy 
boundary. 

E—2 to 5 inches; light brownish gray (10YR 6/2) sand; 
very weak fine granular structure; very friable; many 
fine roots; about 1 percent gravel; strongly acid; 
abrupt irregular boundary. 

Bw—5 to 18 inches; yellowish brown (10YR 5/6) sand; 
weak fine granular structure; very friable; common 
fine roots; about 1 percent gravel; medium acid; 
clear wavy boundary. 
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E'—18 to 27 inches; very pale brown (10YR 7/3) fine 
sand; very weak thin platy structure; very friable; 
common fine roots; about 1 percent gravel; medium 
acid; clear wavy boundary. 

E8Bt—27 to 44 inches; about 80 percent very pale 
brown (10YR 7/3) loamy fine sand (E); very weak 
very fine subangular blocky structure parting to 
single grained; very friable; common fine roots; 
lamellae of brown (7.5YR 5/4) fine sandy loam (Bt) 
Yo to % inch thick; weak very fine subangular 
blocky structure; friable; common fine roots; about 3 
percent gravel; medium acid; clear wavy boundary. 

Bt—44 to 48 inches; dark brown (7.5YR 4/4) fine sandy 
loam; weak medium subangular blocky structure; 
friable; tew fine roots; about 5 percent gravel; 
medium acid; abrupt wavy boundary. 

C—48 to 60 inches; pale brown (10 YR 6/3) sand; single 
grained; loose; about 2 percent gravel; mildly 
alkaline. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The content of gravel and cobbles 
ranges from 0 to 15 percent throughout the profile. 

The A horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. Pedons in cultivated areas have an Ap horizon, 
which has value of 3 or 4 and chroma of 2 or 3. The E 
horizon has hue of 10 YR or 7.5YR, value of 5 or 6, and 
chroma of 2 or 3. It is sand or loamy sand. The Bw 
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 4 to 6. It is loamy sand or sand. The E” 
horizon has value of 5 to 7 and chroma of 2 or 3. It is 
sand, fine sand, loamy sand, or loamy fine sand. The Bt 
horizon consists of lamellae We inch to 4 inches thick. It 
has hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 4 to 6. It is loamy sand, sandy loam, or fine sandy 
loam. The total thickness of the lamellae within a depth 
of 60 inches is more than 6 inches. The C horizon has 
value of 5 or 6 and chroma of 3 to 6. 


Krakow Series 


The Krakow series consists of very deep, well 
drained, moderately permeable soils on ground 
moraines, glacial lake benches, and drumlins. These 
soils formed in loamy glacial till. The slope ranges from 
1 to 18 percent. 

Typical pedon of Krakow tlaggy fine sandy toam, 1 to 
6 percent slopes, 500 feet north and 650 feet east of 
the southwest corner of sec. 2, T. 33 N., R. 6 E. 


A—0 to 2 inches; dark grayish brown (10YR 4/2) flaggy 
fine sandy ioam, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; friable; many fine and 
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medium roots; about 30 percent flagstones; slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

E—2 to 11 inches; yellowish brown (10YR 5/4) flaggy 
fine sandy loam; weak fine subangular blocky 
structure; friable; many fine roots; about 30 percent 
flagstones; neutral; abrupt wavy boundary. 

Bt—11 to 16 inches; dark reddish brown (5YR 3/4) very 
flaggy clay loam; moderate medium subangular 
blocky structure parting to weak fine subangular 
blocky; firm; common fine roots; common distinct 
clay films on faces of peds; about 50 percent 
flagstones and channers; slight effervescence; 
mildly alkaline; abrupt irregular boundary. 

C1—16 to 38 inches; dark brown (10YR 4/3) very flaggy 
loam; massive; friable; few fine roots; about 55 
percent flagstones and channers; violent 
effervescence; moderately alkaline; diffuse irregular 
boundary. 

C2—38 to 60 inches; brown (10YR 5/3) very flaggy 
loam; massive; friable; about 60 percent flagstones 
and channers; violent effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 10 to 24 
inches. The content of flagstones and channers ranges 
from 20 to 35 percent in the A and E horizons and from 
35 to 60 percent in the B and C horizons. 

The A or Ap horizon has hue of 10۷۳ or 7.5YR or is 
neutral in hue. It has value of 2 to 4 and chroma of 0 to 
3. In most cultivated areas many of the flagstones and 
channers have been removed from the surface layer. 
The E horizon has hue of 10YR or 7.5YR, value of 4 to 
6, and chroma of 1 to 4. It is flaggy fine sandy loam, 
sandy loam, or loam. The Bt horizon has hue of 7.5YR 
or 5YR, value of 3 or 4, and chroma of 4 or 5. It is very 
flaggy loam, very flaggy clay loam, or very flaggy sandy 
clay loam. The C horizon has value of 3 to 6 and 
chroma of 3 or 4. It is very flaggy sandy loam or very 
flaggy loam. 


Lupton Series 


The Lupton series consists of very deep, very poorly 
drained organic soils in depressions, in drainageways, 
and on low flats on ground moraines, lake plains, and 
outwash plains. These soils formed in organic deposits. 
Permeability is moderately slow to moderately rapid. 
The slope ranges from 0 to 2 percent. 

Typical pedon of Lupton muck, 1,700 feet south and 
50 feet west of the northeast corner of sec. 28, T. 34 
N,R.3E 


021-0 to 5 inches; muck, black (BYR 2/1) broken face 
and rubbed; about 20 percent fiber, 5 percent 
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rubbed; weak medium granular structure; friable; 
woody and herbaceous fibers; many fine and 
medium roots; neutral; clear smooth boundary. 

Oa2—5 to 9 inches; muck, black (SYR 2/1) broken face 
and rubbed; about 10 percent fiber, 2 percent 
rubbed; weak fine granular structure; herbaceous 
and woody fibers; many fine roots; neutral; clear 
smooth boundary. 

Oa3—9 to 15 inches; muck, very dark brown (10YR 
2/2) broken face and rubbed; about 40 percent 
fiber, 5 percent rubbed; massive; herbaceous and 
woody fibers; slightly acid; clear smooth boundary. 

Oa4—15 to 60 inches; muck, very dark grayish brown 
(10YR 3/2) broken face, very dark gray (10YR 3/1) 
rubbed; about 60 percent fiber, 5 percent rubbed; 
massive; primarily herbaceous fibers; slightly acid. 


In some pedons woody fragments in the form of 
twigs, branches, or logs make up as much as 30 
percent, by volume, of the profile. The organic layers 
have hue of 5YR, 7.5YR, or 10YR, value of 2 or 3, and 
chroma of 1 to 3. The subsurface tiers are dominantly 
muck, but in some pedons they have thin layers of peat 
or mucky peat. 


Mancelona Series 


The Mancelona series consists of very deep, 
somewhat excessively drained soils on outwash plains, 
beach ridges, and eskers. These soils formed in sandy 
and gravelly deposits. Permeability is moderately rapid 
in the solum and very rapid in the underlying sand and 
gravel. The slope ranges from 2 to 35 percent. 

Typical pedon of Mancelona loamy sand, 2 to 6 
percent slopes, 800 feet east and 170 feet south of the 
northwest corner of sec. 24, T. 33 N., R. 6 E. 


Ap 一 0 to 10 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak very fine granular 
structure; very friable; about 5 percent gravel; 
neutral; abrupt smooth boundary. 

Bs—10 to 12 inches; dark brown (7.5YR 4/4) gravelly 
loamy sand; weak very fine subangular blocky 
structure; very friable; about 15 percent gravel; 
neutral; abrupt wavy boundary. 

Bt 一 12 to 17 inches; reddish brown (5YR 4/4) gravelly 
sandy loam; weak fine subangular blocky structure; 
friable; common faint clay films on faces of peds; 
about 25 percent gravel and cobbles; slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

BC—17 to 24 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; about 10 percent gravel; 
mildly alkaline; abrupt wavy boundary. 

20—24 to 60 inches; light yellowish brown (10YR 6/4) 
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very gravelly sand; single grained; loose; about 50 
percent gravel; violent effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 40 inches. The content of 
gravel ranges from 3 to 30 percent in the solum and 
from 10 to 55 percent in the substratum. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon, if it occurs, has hue of 10YR or 
7.5۷۳, value of 5 or 6, and chroma of 2 to 4. It is loamy 
sand, sand, or the gravelly analogs of those textures. 
The Bs horizon has hue of 7.5YR or 10YR, value of 3 to 
5, and chroma of 2 to 6. It is gravelly loamy sand, 
loamy sand, or sand. The Bt horizon has hue أ‎ YR 
or 5YR, value of 4 or 5, and chroma of 3 to 5. It is 
loamy sand, sandy loam, sandy clay loam, or the 
gravelly analogs of those textures. The 2C horizon has 
hue of 10YR or 7.5YR, value of 4 to 6, and chroma of 2 
to 6. It is very gravelly sand, gravelly sand, or stratified 
sand and gravel. 


Melita Series 


The Melita series consists of very deep, somewhat 
excessively drained soils that formed in sandy deposits 
over loamy material on ground moraines, outwash 
plains, lake plains, and old stream terraces. 
Permeability is rapid in the upper part of the profile and 
moderately slow in the lower part. The slope ranges 
from 0 to 6 percent. 

Typical pedon of Melita loamy sand, 0 to 6 percent 
slopes, 800 feet east and 150 feet south of the 
northwest corner of sec. 15, T. 34 N., R. 3 E. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
fine granular structure; very friable; slightly acid; 
abrupt smooth boundary. 

Bs—10 to 14 inches; dark brown (7.5 YR 3/4) loamy 
sand; very weak fine subangular blocky structure; 
very friable; medium acid; abrupt wavy boundary. 

Bw1—14 to 28 inches; yellowish brown (10YR 5/8) 
sand; very weak medium subangular blocky 
structure; very friable; medium acid; clear wavy 
boundary. 

Bw2—28 to 52 inches; brownish yellow (10 YR 6/6) 
sand; very weak fine subangular blocky structure; 
very friable; medium acid; abrupt smooth boundary. 

2B/E—52 to 54 inches; about 75 percent reddish brown 
(5YR 4/3) silty clay loam (Bt); light brownish gray 
(10YR 6/2) sandy loam (E) coatings on peds of Bt 
material; weak fine subangular blocky structure; 
firm; mildly alkaline; gradual wavy boundary. 


117 


2Bt—54 to 60 inches; reddish brown (5YR 4/3) silty clay 
loam; weak fine subangular blocky structure; firm; 
common faint clay films on faces of peds; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 45 to 60 inches. The solum is 
dominantly sand or loamy sand above the argillic 
horizon, but the range includes loamy fine sand. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. Pedons in undisturbed areas have an ۸ horizon, 
which has hue of 10YR or 7.5YR, value of 2 or 3, and 
chroma of 1 or 2. The E horizon, if it occurs, has hue ០ 
10YR or 7.5YR, value of 5 to 7, and chroma of 1 or 2. 
The Bs horizon has hue of 10YR, 7.5YR, or 5YR, value 
of 4 or 5, and chroma of 4 to 8. In some pedons it has 
a few chunks or tongues of ortstein. The Bw horizon 
has hue of 7.5YR or 10YR, value of 5 or 6, and chroma 
of 4 to 6. The E part of the 2B/E horizon has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 2 to 4. 
The 2Bt horizon has hue of 7.5YR or 5YR, value of 3 to 
5, and chroma of 3 to 6. It is silty clay loam or clay 
loam. The 2C horizon, if it occurs, has hue of 10YR or 
7.5YR, value of 3 to 5, and chroma of 3 to 6. It is silty 
clay loam or clay loam. In some pedons the substratum 
has thin strata of very fine sand to clay. 


Menominee Series 


The Menominee series consists of very deep, well 
drained soils on lake plains and terraces. These soils 
formed in sandy deposits over stratified silty and clayey 
lacustrine material. Permeability is rapid in the upper 
part of the profile and moderately slow in the lower part. 
The slope ranges from 2 to 6 percent. 

Typical pedon of Menominee loamy sand, 2 to 6 
percent slopes, 450 feet north and 1,050 feet west of 
the southeast corner of sec. 11, T. 33 N., R. 2 E. 


Oi—1 inch to 0; black (N 2/0), partially decomposed 
leaves and twigs; many very fine and fine roots; 
medium acid; clear wavy boundary. 

ጅ--0 to 6 inches; brown (7.5YR 5/2) loamy sand; very 
weak fine subangular blocky structure; very friable; 
many fine roots; slightly acid; abrupt wavy 
boundary. 

Bsi—6 to 15 inches; dark brown (7.5YR 4/4) fine sand; 
very weak fine subangular blocky structure; very 
friable; common fine roots; about 1 percent gravel; 
neutral; clear wavy boundary. 

Bs2—15 to 20 inches; yellowish brown (10YR 5/6) fine 
sand; weak medium subangular blocky structure; 
very friable; few fine and medium roots; about 1 
percent gravel; neutral; clear wavy boundary. 
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E'—20 to 25 inches; light yellowish brown (10YR 6/4) 
loamy fine sand; weak medium subangular blocky 
structure; friable; few fine and medium roots; about 
1 percent gravel; neutral; clear wavy boundary. 

2Bt—25 to 34 inches; reddish brown (5YR 4/4) clay 
loam; strong coarse subangular blocky structure; 
firm; few fine and medium roots; common faint clay 
films on faces of peds; mildly alkaline; clear wavy 
boundary. 

2C—34 to 60 inches; reddish brown (5YR 5/4) silty clay 
loam; strata of very fine sandy loam; massive; firm; 
violent effervescence; moderately alkaline. 


The sandy upper layers range from 20 to 40 inches 
in thickness. The A horizon, if it occurs, has hue of 
10YR or 7.5YR, value of 2 or 3, and chroma of 1 or 2. 
The Ap horizon, if it occurs, has hue of 10YR, value of 
3 or 4, and chroma of 2 or 3. The E horizon has hue of 
10 YR or 7.5YR, value of 4 to 6, and chroma of 2 or 3. It 
is loamy sand, sand, or loamy fine sand. The Bs 
horizon has hue of 10YR, 7.5YR, or 5YR, value of 3 to 
5, and chroma of 2 to 6. It is fine sand, loamy sand, 
sand, or loamy fine sand. In some pedons it has a few 
chunks of ortstein. The E' horizon has hue of 10YR or 
7.5YR, value of 5 to 7, and chroma of 2 to 4. It is sand 
or loamy fine sand. Some pedons have an E/B or a B/E 
horizon directly above the 2Bt horizon. The 2Bt horizon 
has hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 3 to 6. It is clay loam or silty clay loam. Some 
pedons have a 2BC harizon. The 2C horizon has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 3 or 4. 
In some pedons it has thin strata of very fine sand to 
clay. 


Moltke Series 


The Moltke series consists of very deep, somewhat 
poorly drained, moderately permeable soils on lake 
plains and outwash plains. These soils formed in loamy 
glaciofluvial deposits. The slope ranges from 0 to 3 
percent. 

Typical pedon of Moltke very fine sandy loam, 0 3 
percent slopes, 1,715 feet west and 660 feet north of 
the southeast corner of sec. 5, T. 35 N., R. 3 E. 


A—0 to 4 inches; dark brown (7.5YR 3/2) very fine 
sandy loam, gray (10YR 5/1) dry; weak very fine 
subangular blocky structure; friable; many very fine 
and medium roots; slightly acid; abrupt wavy 
boundary. 

E—4 to 9 inches; light brownish gray (10YR 6/2) loamy 
very fine sand; weak fine subangular blocky 
structure; very friable; many fine and common 
medium roots; medium acid; abrupt wavy boundary. 
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B/E—9 to 13 inches; about 85 percent dark brown 
(7.5YR 4/4) very fine sandy loam (Bt); surrounded 
by pale brown (10YR 6/3) loamy very fine sand (E); 
common medium distinct strong brown (7.5YR 4/6) 
and pinkish gray (7.5YR 6/2) mottles; moderate fine 
subangular blocky structure; firm; many fine and few 
medium roots; few faint brown (7.5YR 5/4) clay 
films in root channels; medium acid; clear wavy 
boundary. 

Bt1—13 to 21 inches; brown (7.5 YR 4/4) very fine 
sandy loam; few fine distinct strong brown (7.5YR 
5/6) and brown (7.5YR 5/2) mottles; moderate 
medium subangular blocky structure; firm; common 
fine and medium roots; few faint brown (7.5YR 5/4) 
clay films on faces of peds and in root channels; 
neutral; gradual wavy boundary. 

Bt2—21 to 33 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; many fine prominent strong brown 
(7.5YR 5/6) and reddish yellow (7.5YR 6/6) mottles; 
moderate very coarse subangular blocky structure; 
friable; few fine and medium roots; few faint reddish 
brown (5YR 4/3) clay films in root channels; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C—33 to 60 inches; light yellowish brown (10 YR 6/4), 
stratified very fine sandy loam and loamy very fine 
sand; few fine prominent strong brown (7.5YR 5/6) 
and reddish yellow (7.5YR 6/6) mottles; massive; 
friable; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The A or Ap horizon hàs hue of 10YR or 7.5YR, 
value of 2 or 3, and chroma of 1 or 2. The E horizon 
has value of 5 or 6 and chroma of 2 to 4. It is loamy 
very fine sand or very fine sand. The E part of the B/E 
horizon has colors and textures similar to those of the E 
horizon. The B part has colors and textures similar to 
those of the Bt horizon. The Bt horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. It 
is very fine sandy loam or silt loam. The C horizon has 
hue of 10YR or 7.5YR, value of 5 or 6, and chroma of 2 
to 4. It is dominantly stratified very fine sandy loam and 
loamy very fine sand but has thin strata ranging from 
very fine sand to silt loam. 


Nunica Series 


The Nunica series consists of very deep, moderately 
well drained, moderately slowly permeable soils on lake 
plains. These soils formed in loamy and silty lacustrine 
deposits. The slope ranges from 2 to 6 percent. 

Typical pedon of Nunica silt loam, 2 to 6 percent 
slopes, 1,300 feet north and 300 feet west of the 
southeast corner of sec. 3, T. 34 N., R. 3 E. 
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Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate medium subangular blocky structure; 
friable; neutral; abrupt smooth boundary. 

8/ጅ--8 to 13 inches; about 70 percent reddish brown 
(5YR 4/3) silty clay loam (Bt); grayish brown (10YR 
5/2) very fine sandy loam (E) coating faces of peds; 
strong medium subangular blocky structure; firm; 
few faint clay films on faces of peds; neutral; clear 
irregular boundary. 

Bt1—13 to 17 inches; reddish brown (5YR 4/3) silty clay 
loam; strong medium subangular blocky structure; 
firm; common faint clay films on faces of peds; 
neutral; clear wavy boundary. 

Bt2—17 to 22 inches; brown (7.5YR 4/4) silty clay loam; 
strong medium subangular blocky structure; firm; 
common distinct clay films on faces of peds; 
neutral; clear wavy boundary. 

0-22 to 60 inches; light brown (7.5 YR 6/4), stratified 
silt loam, silty clay loam, and silt; few fine distinct 
strong brown (7.5YR 5/8) mottles; weak medium 
platy structure; friable; slight effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The Ap horizon has hue of 10YR or 7.5YR, 
value of 2 or 3, and chroma of 1 to 3. The E part of the 
B/E horizon has hue of 5YR, 7.5YR, or 10YR, value of 
5 or 6, and chroma of 2 or 3. It is very fine sandy loam, 
loam, or silt loam. The B part has colors and textures 
similar to those of the Bt horizon. The Bt horizon has 
hue of 7.5YR or 5YR and chroma of 3 or 4. Some 
pedons have a BC horizon. The C horizon has hue of 
10YR, 7.5YR, or 5YR, value of 4 to 6, and chroma of 2 
to 4. In some pedons it has thin strata of very fine sand 
or clay. 


Ocqueoc Series 


The Ocqueoc series consists of very deep, well 
drained soils on lake plains and stream terraces. These 
soils formed in sandy deposits over stratified, loamy 
lacustrine material. Permeability is rapid in the upper 
part of the profile and moderately slow in the lower part. 
The slope ranges from 0 to 6 percent. 

Typical pedon of Ocqueoc fine sand, 0 to 6 percent 

- slopes, 2,375 feet west and 140 feet south of the 
northeast corner of sec. 14, T. 35 N., R. 2 E. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sand, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; slightly acid; abrupt 
wavy boundary. 

8581--6 to 12 inches; dark brown (7.5YR 3/4) fine sand; 
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weak fine subangular blocky structure; friable; 
slightly acid; clear wavy boundary. 

Bs2—12 to 18 inches; strong brown (7.5YR 4/6) fine 
sand; weak fine subangular blocky structure; very 
friable; slightly acid; clear wavy boundary. 

Bs3—18 to 28 inches; dark yellowish brown (10YR 4/6) 
sand; weak coarse subangular blocky structure; 
very friable; few weakly cemented, strong brown 
(7.5YR 4/6) fragments of ortstein; slightly acid; 
abrupt wavy boundary. 

C1—28 to 31 inches; yellowish brown (10YR 5/4) loamy 
fine sand; massive; friable; slightly acid; clear wavy 
boundary. 

2C2—31 to 52 inches; reddish brown (5YR 4/4) fine 
sandy loam; massive; friable; mildly alkaline; clear 
wavy boundary. 

2C3—52 to 60 inches; brown (7.5YR 5/4) silt loam; 
massive; friable; mildly alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The thickness of the sandy upper layers ranges 
from 20 to 40 inches. The upper layers are dominantly 
fine sand, but the range includes sand and loamy fine 
sand. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. The A horizon, if it occurs, has hue of 10YR or 
7.5YR or is neutral in hue. It has value of 2 or 3 and 
chroma of 0 to 2. The E horizon, if it occurs, has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 1 or 2. 
The Bs horizon has hue of 10YR, 7.5YR, or 5YR, value 
of 3 to 5, and chroma of 4 to 6. In some pedons it has a 
few chunks of ortstein. The C horizon has hue of 10YR 
or 7.5YR, value of 5 or 6, and chroma of 3 to 6. The 2C 
horizon has hue of 10YR, 7.5YR, or 5YR, value of 4 to 
6, and chroma of 3 or 4. It is silt loam, fine sandy loam, 
or loamy very fine sand. In some pedons it has thin 
strata of very fine sand to clay. 


Omena Series 


The Omena series consists of very deep, well 
drained, moderately permeable soils on ground 
moraines and drumlins. These soils formed in loamy 
glacial till. The slope ranges from 0 to 18 percent. 

Typical pedon of Omena fine sandy loam, 2 to 6 
percent slopes, 380 feet west and 2,670 feet south of 
the northeast corner of sec. 13, T. 33 N., R. 6 E. 


Ap 一 0 to 8 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium granular 
structure; friable; about 7 percent gravel and 5 
percent cobbles; very slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

Bt—8 to 11 inches; strong brown (7.5YR 4/6) sandy 
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loam; moderate fine subangular blocky structure; 
firm; few faint clay films on faces of peds; about 7 
percent gravel and 5 percent cobbles; mildly 
alkaline; abrupt broken boundary. 

BC—11 to 13 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; about 7 percent gravel and 5 percent 
cobbles; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

C—13 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sandy loam; weak medium platy structure; 
friable; about 15 percent gravel and 7 percent 
cobbles; violent effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 10 to 24 inches. The content of 
gravel and cobbles ranges from 3 to 15 percent in the 
solum and from 5 to 20 percent in the substratum. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in undisturbed areas have an A horizon, 
which has hue of 10YR, value of 2, and chroma of 1 or 
2. The E horizon, if it occurs, has value of 5 or 6 and 
chroma of 1 or 2. It is fine sandy loam or sandy loam. 
Some pedons have a B/E horizon. The E material 
occurs as coatings on peds in the upper 1 or 2 inches 
of the Bt horizon. The Bt horizon has hue of 7.5YR or 
5YR, value of 3 or 4, and chroma of 3 to 6. It is sandy 
loam or loam. The C horizon has hue of 10YR or 
7.5YR, value of 5 or 6, and chroma of 3 to 5. It is sandy 
loam or gravelly sandy loam. 


Onaway Series 


The Onaway series consists of very deep, well 
drained or moderately well drained, moderately slowly 
permeable soils on ground moraines and drumlins. 
These soils formed in loamy glacial till. The slope 
ranges from 0 to 25 percent. 

Typical pedon of Onaway fine sandy loam, 2 to 6 
percent slopes, 500 feet west and 675 feet south of the 
center of sec. 13, T. 33 N., R. 6 E. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate medium granular structure; friable; about 
3 percent gravel and cobbles; mildly alkaline; abrupt 
smooth boundary. 

Bs—8 to 10 inches; dark brown (7.5YH 4/4) fine sandy 
loam; weak fine subangular blocky structure; friable; 
about 3 percent gravel and cobbles; mildly alkaline; 
abrupt wavy boundary. 

E—10 to 13 inches; brown (7.5YR 5/2) fine sandy loam; 
very weak fine subangular blocky structure; friable; 
about 3 percent gravel and cobbles; mildly alkaline; 
abrupt wavy boundary. 
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Bt—13 to 28 inches; strong brown (7.5 YR 4/6) clay 
loam; moderate medium subangular blocky 
structure parting to moderate fine subangular 
blocky; firm; common distinct clay films on faces of 
peds; about 3 percent gravel and cobbles; mildly 
alkaline; abrupt wavy boundary. 

C—28 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sandy loam; weak medium platy structure; 
friable; about 20 percent gravel and 10 percent 
cobbles; violent effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 15 to 30 inches. The content of 
gravel, channers, and cobbles ranges from 5 to 15 
percent in the solum and from 5 to 30 percent in the 
substratum. 

The A or Ap horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
3. The Bs horizon has value of 3 to 5 and chroma of 3 
to 6. It is fine sandy loam or sandy loam. The E horizon 
has value of 5 to 7 and chroma of 1 to 3. It is fine 
sandy loam, sandy loam, or loam. In pedons in 
undisturbed areas, it generally has hue of 10YR or 
7.5YR, value of 4 to 6, and chroma of 2 to 6. Some 
pedons have a B/E horizon, in which the E material 
occurs as coatings on peds of B material in the upper 1 
or 2 inches of the Bt horizon. The Bt horizon has hue of 
7.5۷۳ or 5YR, value of 3 or 4, and chroma of 4 to 6. It 
is clay loam, loam, or sandy clay loam. The C horizon 
has hue of 10YR or 7.5YR, value of 4 to 7, and chroma 
of 3 or 4. It is sandy loam or gravelly sandy loam. In 
some pedons it has pockets or layers of sand or loamy 
sand. Pedons in areas that have slopes of 0 to 2 
percent have mottles in the lower part of the profile. 


Pinconning Series 


The Pinconning series consists of very deep, poorly 
drained soils on low flats, in depressions, and in 
drainageways on lake plains and terraces. These soils 
formed in sandy deposits over stratified silty and clayey 
lacustrine material. Permeability is rapid in the upper 
part of the profile and slow or very slow in the lower 
part. The slope ranges from 0 to 2 percent. 

Typical pedon of Pinconning mucky sand, 650 feet 
south and 50 feet west of the northeast corner of sec. 
15, T. 34 N., R. 3 E. 


ል--0 to 8 inches; black (10YR 2/1) mucky sand, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; very friable; many fine and medium roots; 
neutral; abrupt wavy boundary. 

Cg 一 8 to 10 inches; grayish brown (10 YR 5/2) sand; 
common fine faint dark gray (10YR 4/1) mottles; 
weak fine subangular blocky structure; very friable; 
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many fine and medium roots; neutral; clear wavy 
boundary. 

C—10 to 25 inches; brown (10YR 5/3) sand; many 
medium faint light brownish gray (10YR 6/2) and 
few fine distinct yellowish brown (10YR 5/6) mottles; 
single grained; loose; common fine and medium 
roots; mildly alkaline; clear wavy boundary. 

C’g—25 to 32 inches; dark grayish brown (10YR 4/2) 
sand; common medium faint grayish brown (10YR 
5/2) and common fine distinct yellowish brown 
(10YR 5/6) mottles; single grained; loose; common 
fine and medium roots; mildly alkaline; abrupt 
smooth boundary. 

2Cg1—392 to 40 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium faint gray (10YR 6/1) 
and common medium distinct yellowish brown 
(10YR 5/6) mottles; massive; firm; common fine 
roots; strong effervescence; moderately alkaline; 
clear wavy boundary. 

2032-40 to 60 inches; brown (7.5YR 5/2) silty clay 
loam; common coarse distinct light brownish gray 
(10YR 6/2) mottles; massive; firm; violent 
effervescence; moderately alkaline. 


The thickness of the sandy upper layers ranges from 
20 to 40 inches. The A horizon has value of 2 or 3. The 
Ap horizon, if it occurs, has hue of 10YR, value of 2 or 
3, and chroma of 1 or 2. The C horizon has value of 3 
to 6 and chroma of 1 to 3. It is sand, fine sand, loamy 
sand, or loamy fine sand. The 2C horizon has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 1 to 4. It 
is silty clay or silty clay loam. In some pedons it has 
thin strata of clay and silt loam. 


Roscommon Series 


The Roscommon series consists of very deep, poorly 
drained, rapidly permeable soils in depressions, in 
drainageways, and on low flats on outwash plains. 
These soils formed in sandy deposits. The slope ranges 
from O to 2 percent. 

The Roscommon soils in this county have brighter 
colors in the substratum than are defined as the range 
for the series. This difference, however, does not affect 
use or behavior of the soils. 

Typical pedon of Roscommon muck, 1,320 feet east 
and 50 feet south of the northwest corner of sec. 2, T. 
35 N., R. 2 E. 


Oa 一 0 to 4 inches; black (N 2/0) muck; about 20 
percent sand mixed throughout; weak thick platy 
structure parting to weak fine subangular blocky; 
friable; many fine and medium roots; medium acid; 
abrupt wavy boundary. 
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Cg—4 to 7 inches; dark grayish brown (10YR 4/2) sand; 
few fine faint brown (10YR 4/3) mottles; single 
grained; loose; common fine and medium roots; 
medium acid; abrupt wavy boundary. 

C1—7 to 21 inches; brown (10YR 5/3) sand; few fine 
prominent strong brown (7.5YR 5/8) and few fine 
faint yellowish brown (10YR 5/4) mottles; single 
grained; loose; slightly acid; gradual wavy 
boundary. 

C2—21 to 60 inches; pale brown (10YR 6/3) sand; 
single grained; loose; mildly alkaline. 


Some pedons have an A horizon. This horizon has 
hue of 10YR or is neutral in hue. It has value of 2 or 3 
and chroma of 0 to 2. The C horizon has hue of 10YR 
or 2.5Y, value of 4 to 6, and chroma of 1 to 3. It is sand 
or loamy sand. In some pedons it has thin layers of fine 
sand. 


Rubicon Series 


The Rubicon series consists of very deep, 
excessively drained, rapidly permeable soils on outwash 
plains and moraines. These soils formed in sandy 
deposits. The slope ranges from 0 to 35 percent. 

Typical pedon of Rubicon sand, 0 to 8 percent 
slopes, 1,570 feet west and 200 feet north of the center 
of sec. 3, T. 35 N, R. 2 E. 


Oi—2 inches to 0; dark reddish brown (5YR 3/2), 
partially decomposed deciduous leaves and twigs; 
friable; many fine roots; extremely acid; abrupt wavy 
boundary. 

ል--0 to 2 inches; black (N 2/0) sand, black (10YR 2/1) 
dry; weak fine granular structure; very friable; many 
fine to coarse roots; about 3 percent gravel; very 
strongly acid; abrupt wavy boundary. 

E—2 to 6 inches; brown (7.5YR 5/2) sand; weak fine 
granular structure; very friable; many fine to coarse 
roots; about 3 percent gravel; very strongly acid; 
abrupt wavy boundary. 

Bs1—6 to 11 inches; brown (7.5YR 4/4) sand; very 
weak fine subangular blocky structure; very friable; 
many fine roots; about 3 percent gravel; strongly 
acid; clear irregular boundary. 

Bs2—11 to 16 inches; strong brown (7.5 YR 4/6) sand; 
very weak fine subangular blocky structure; very 
friable; few fine roots; about 3 percent gravel; a few 
chunks of weakly cemented ortstein; medium acid; 
gradual irregular boundary. 

BC—16 to 28 inches; brownish yellow (10YR 6/6) sand; 
very weak fine subangular blocky structure; very 
friable; few fine roots; about 3 percent gravel; 
medium acid; gradual wavy boundary. 
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C—28 to 60 inches; very pale brown (10YR 7/4) sand; 
single grained; loose; about 2 percent gravel; 
slightly acid. 


The thickness of the solum ranges from 24 to 50 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5 YR or is 
neutral in hue. It has value of 2 to 4 and chroma of 0 to 
3. The E horizon has hue of 10YR or 7.5YR, value of 4 
to 7, and chroma of 1 to 3. The Bs horizon has hue of 
10YR, 7.5YR, or 5YR, value of 3 or 4, and chroma of 3 
to 6. The content of weakly cemented ortstein ranges 
from 0 to 20 percent in this horizon. The BC horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 3 to 6. The C horizon has value of 6 or 7 and chroma 
of 3 to 5. 


Ruse Series 


The Ruse series consists of shallow, poorly drained, 
moderately permeable or moderately rapidly permeable 
soils in depressions and on low flats on till plains and 
bedrock benches. These soils formed in loamy deposits 
over limestone bedrock. The slope ranges from 0 to 2 
percent. 

Typical pedon of Ruse loam, 1,320 feet south and 
260 feet east of the northwest corner of sec. 16, T. 35 
N,R.2E. 


A—Q to 5 inches; very dark gray (10YR 3/1) loam, 
brown (10YR 5/3) dry; moderate medium granular 
structure; friable; many fine to coarse roots; about 2 
percent flagstones; strong effervescence; 
moderately alkaline; abrupt wavy boundary. 

Bw1—5 to 10 inches; light olive brown (2.5Y 5/4) loam; 
grayish brown (2.5Y 5/2) gleying on faces of peds; 
moderate medium subangular blocky structure; firm; 
many fine and medium roots; about 2 percent 
flagstones; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Bw2—10 to 12 inches; light olive brown (2.5Y 5/4) fine 
sandy loam; many medium prominent gray (10YR 
5/1) and few fine prominent yellowish brown (10YR 
5/8) mottles; moderate medium subangular blocky 
structure; firm; many fine and medium roots; about 
2 percent flagstones; violent effervescence; 
moderately alkaline; abrupt wavy boundary. 

R—12 inches; fractured limestone bedrock; gray (10YR 
5/1), loamy residuum between fractures. 


The thickness of the solum and the depth to 
limestone bedrock range from 10 to 20 inches. The 
content of channers, flagstones, and cobbles ranges 
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from 0 to 15 percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 10۷۳ or 2.5Y, value of 4 
to 6, and chroma of 1 to 4. It is loam, sandy loam, fine 
sandy loam, or the flaggy analogs of those textures. A 
thin layer of residuum is directly above the limestone 
bedrock in some pedons. 


Summerville Series 


The Summerville series consists of shallow, well 
drained, moderately permeable soils on till plains and 
bedrock benches. These soils formed in loamy deposits 
over limestone bedrock. The slope ranges from 0 to 18 
percent. 

The Summerville soils in this county have finer 
textures in the subsoil than are defined as the range for 
the series. This difference, however, does not affect use 
or behavior of the soils. 

Typical pedon of Summerville flaggy fine sandy loam, 
0 to 6 percent slopes, rocky, 30 feet south and 2,000 
feet east of the northwest corner of sec. 21, T. 35 N., R. 
2 E. 


Oi—1 inch to 0; partially decomposed leaf litter. 

A—0 to 4 inches; dark reddish brown (5YR 2/2) flaggy 
fine sandy loam, gray (5YR 5/1) dry; weak fine 
granular structure; friable; many fine and very fine 
roots; about 20 percent flagstones; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

E—4 to 6 inches; reddish gray (5YR 5/2) flaggy fine 
sandy loam; very weak fine subangular blocky 
structure; very friable; common fine roots; about 20 
percent flagstones; strong effervescence; mildly 
alkaline; abrupt wavy boundary. 

B/E—6 to 11 inches; about 65 percent reddish brown 
(S YR 4/3) flaggy clay loam (Bt); surrounded by 
pinkish gray (5YR 6/2) flaggy fine sandy loam (E); 
moderate medium subangular blocky structure; firm; 
common fine roots; about 20 percent flagstones; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

Bt—11 to 17 inches; dark reddish brown (SYR 3/3) 
flaggy clay loam; moderate fine subangular blocky 
structure; firm; few fine roots; many faint clay films 
on faces of peds; about 20 percent flagstones; 
strong effervescence; mildly alkaline; abrupt 
irregular boundary. 

R—17 inches; fractured limestone bedrock. 


The thickness of the solum and the depth to 
limestone bedrock range from 10 to 20 inches. The 
content of flagstones, channers, and cobbles ranges 
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from 15 to 35 percent throughout the profile. 

The A horizon has hue of 10YR, 7.5YR, or 5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
3. The E horizon and the E part of the B/E horizon have 
hue of 10YR, 7.5YR, or 5YR, value of 4 to 6, and 
chroma of 2 or 3. They are flaggy fine sandy loam, 
flaggy sandy loam, or flaggy loam. Some pedons have 
an E/B horizon. The Bt horizon and the B part of the 
B/E horizon have hue of 7.5 YR or 5YR, value of 3 or 4, 
and chroma of 3 or 4. They are flaggy clay loam, flaggy 
sandy clay loam, or flaggy loam. Some pedons have a 
C horizon. This horizon has hue of 10YR, value of 3 to 
6, and chroma of 2 to 4. It is flaggy sandy loam or 
flaggy loam. In some pedons a thin layer of residuum is 
above the limestone bedrock. 


Tawas Series 


The Tawas series consists of very deep, very poorly 
drained soils in depressions, on low flats, and in 
drainageways on outwash plains. These soils formed in 
organic material 16 to 50 inches thick over sandy 
deposits. Permeability is moderately slow to moderately 
rapid in the organic layers and rapid in the underlying 
sandy layers. The slope ranges from 0 to 2 percent. 

Typical pedon of Tawas muck, 1,055 feet north and 
660 feet east of the southwest corner of sec. 12, T. 35 
N., R. 3 5. 


Oa1—0 to 2 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 25 percent fiber, less than 5 
percent rubbed; weak medium granular structure; 
friable; many fine and medium roots; dominantly 
woody fibers; medium acid; clear smooth boundary. 

0a2—2 to 8 inches; muck, black (N 2/0) broken face 
and rubbed; about 10 percent fibers, 1 percent 
rubbed; weak medium granular structure; friable; 
many roots; dominantly woody fibers; a few pieces 
of charcoal; medium acid; clear smooth boundary. 

Oa3—8 to 18 inches; muck, black (N 2/0) broken face 
and rubbed; about 10 percent fiber, 1 percent 
rubbed; massive; friable; few fine roots; dominantly 
woody fibers; a few pieces of charcoal; medium 
acid; abrupt smooth boundary. 

C—18 to 34 inches; pale brown (10YR 6/3) sand; single 
grained; loose; slightly acid; abrupt wavy boundary. 

Cg 一 34 to 60 inches; dark grayish brown (10YR 4/2) 
sand; single grained; loose; mildly alkaline. 


Depth to the underlying minera! layer ranges from 16 
to 50 inches. The surface tier has hue of 10YR, 7.5YR, 
or 5 YR or is neutral in hue. It has chroma of 0 to 2. 
Some pedons have a thin mat of living fiber. The 
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subsurface and bottom tiers have hue of 10YR, 7.5YR, 
or 5YR or are neutral in hue. They have value of 2 or 3 
and chroma of 0 to 3. They are dominantly muck but 
may have thin layers of mucky peat. The C horizon has 
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 
to 3. It is sand, loamy sand, or loamy fine sand. In 
some pedons a thin layer of limnic material is directly 
above the C horizon. 


Wallace Series 


The Wallace series consists of very deep, well 
drained soils on old beach ridges and sand dunes. 
These soils formed in sandy deposits. Permeability is 
moderately slow in the ortstein material and rapid in the 
sandy material. The slope ranges from 2 to 15 percent. 

Typical pedon of Wallace sand, 2 to 15 percent 
slopes (fig. 8), 365 feet south and 165 feet west of the 
center of sec. 10, T. 34 N., R. 4 E. 


A—0 to 2 inches; black (10YR 2/1) sand, very dark gray 
(10YR 3/1) dry; weak fine granular structure; very 
friable; many fine roots; very strongly acid; abrupt 
wavy boundary. 

E—2 to 9 inches; light gray (10 YR 7/2) sand; single 
grained; loose; common medium roots; very 
strongly acid; abrupt irregular boundary. 

Bhs—9 to 14 inches; dark reddish brown (5YR 3/2) 
sand; massive; about 60 percent weakly cemented 
to strongly cemented ortstein; very friable in the 
remaining material; many fine roots around the 
ortstein; very strongly acid; abrupt irregular 
boundary. 

Bs—14 to 27 inches; brown (7.5YR 5/4) sand; about 50 
percent tongues of strong brown (7.5YR 4/6), 
strongly cemented ortstein; single grained; loose; 
many fine roots; strongly acid; clear wavy boundary. 

BC—27 to 39 inches; yellowish brown (10YR 5/4) sand; 
few tongues of strong brown (7.5YR 5/8) ortstein; 
single grained; loose; medium acid; gradual wavy 
boundary. 

C—39 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; slightly acid. 


The thickness of the solum ranges from 20 to 60 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. The profile is dominantly 
sand, but in some areas it is a combination of sand and 
fine sand. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3, and chroma of 1 or 2. Some pedons have only a 
litter layer over an E horizon. The E horizon has hue of 
10YR or 7.5YR, value of 5 to 7, and chroma of 1 or 2. 
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Figure 8.—Typical profile of Wallace sand, 2 to 15 percent slopes. 
Cemented soil materia! is between and below the tongues of 
E material. 


The Bhs horizon has hue of 7.5YR or 5YR, value of 2 
or 3, and chroma of 1 to 3. The Bs horizon has hue of 
7.5YR or 5YR, value of 3 to 5, and chroma of 4 to 6. 


The C horizon has value of 5 or 6 and chroma of 4 or 5. 


Wheatley Series 


The Wheatley series consists of very deep, poorly 
drained, rapidly permeable soils in depressions, in 
drainageways, and on low flats on outwash plains. 
These soils formed in sandy and gravelly glaciofluvial 
deposits. The slope ranges from 0 to 2 percent. 

Typical pedon of Wheatley muck, 2,110 feet south 
and 200 feet east of the northwest corner of sec. 22, T. 
34 N., R. 6 E. 


Oa 一 0 to 6 inches; black (5YR 2/1) muck; about 20 
percent sand mixed throughout; moderate medium 
granular structure; friable; many fine and medium 
roots; mildly alkaline; abrupt wavy boundary. 

A 一 6 to 8 inches; very dark gray (10YR 3/1) loamy 
sand, grayish brown (10YR 5/2) dry; weak fine 
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subangular blocky structure; friable; many fine and 
medium roots; about 1 percent cobbles; mildly 
alkaline; abrupt wavy boundary. 

Cg1—8 to 12 inches; dark grayish brown (10YR 4/2) 
sand; single grained; loose; few fine roots; about 1 
percent cobbles; mildly alkaline; clear wavy 
boundary. 

Cg2—12 to 30 inches; dark grayish brown (10YR 4/2) 
gravelly sand; few fine prominent strong brown 
(7.5YR 5/8) and few fine distinct yellowish brown 
(10YR 5/4) mottles; single grained; loose; few fine 
roots; about 15 percent gravel and 3 percent 
cobbles; violent effervescence; moderately alkaline; 
clear wavy boundary. 

Cg3—30 to 60 inches; grayish brown (10YR 5/2) very 
gravelly sand; single grained; loose; about 40 
percent gravel and 7 percent cobbles; violent 
effervescence; moderately alkaline. 


The A horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of O to 2. The C 
horizon has hue of 10YR or 2.5Y or is neutral in hue. It 
has value of 4 to 6 and chroma of 0 to 2. It is sand, 
gravelly sand, or gravelly loamy sand in the upper part 
and gravelly sand or very gravelly sand in the lower 
part. In some pedons it has strata of sand and gravel. 


Winterfield Series 


The Winterfield series consists of very deep, 
somewhat poorly drained, rapidly permeable soils on 
flood plains. These soils formed in sandy alluvium. The 
slope ranges from 0 to 3 percent. 

Typical pedon of Winterfield loamy fine sand, 0 to 3 
percent slopes, 345 feet west and 80 feet south of the 
center of sec. 21, T. 36 N., R. 3 E. 


A 一 0 to 6 inches; very dark grayish brown (10 YR 3/2) 
loamy fine sand, dark brown (10YR 3/3) dry; weak 
fine granular structure; very friable; many roots; 
mildly alkaline; abrupt smooth boundary. 

01-6 to 21 inches; yellowish brown (10YR 5/4) fine 
sand; common medium distinct dark yellowish 
brown (10 YR 4/6) and brownish yellow (10YR 6/8) 
mottles; few thin strata of A material; single grained; 
loose; common roots; mildly alkaline; abrupt wavy 
boundary. 

C2—21 to 46 inches; light yellowish brown (10YR 6/4) 
fine sand; common medium distinct dark yellowish 
brown (10YR 4/6) and few fine distinct grayish 
brown (10YR 5/2) mottles; weak medium platy 
structure; very friable; mildly alkaline; clear wavy 
boundary. 

C3—46 to 60 inches; pale brown (10 YR 6/3) loamy fine 
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sand; few thin, very dark gray (10YR 3/1) streaks of 
organic matter; massive; very friable; moderately 
alkaline. 


Texture varies within short distances throughout the 
profile, but it is dominantly sandy. The A horizon has 
hue of 10YR or 7.5YR, value of 2 or 3, and chroma of 1 
or 2. The C horizon has hue of 10YR or 7.5YR, value of 
2 to 6, and chroma of 2 to 4. It is sand, loamy sand, 
fine sand, loamy fine sand, or the gravelly analogs of 
those textures. In some pedons thin strata of finer 
textured material are below a depth of 40 inches. 


Zimmerman Series 


The Zimmerman series consists of very deep, 
excessively drained, rapidly permeable soils on outwash 
plains, lake plains, and beach ridges. These soils 
formed in sandy deposits. The slope ranges from 2 to 
15 percent. 

Typical pedon of Zimmerman fine sand, 2 to 8 
percent slopes, 1,450 feet south and 525 feet east of 
the northwest corner of sec. 17, T. B5N,R. 2 E. 


Ap 一 0 to 10 inches; dark grayish brown (10YR 4/2) fine 
sand, light brownish gray (10YR 6/2) dry; very weak 
fine granular structure; very friable; slightly acid; 
abrupt smooth boundary. 

Bw1—10 to 14 inches; strong brown (7.5YR 4/6) fine 
sand; very weak medium subangular blocky 
structure; very friable; slightly acid; clear wavy 
boundary. 
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Bw2—14 to 18 inches; yellowish brown (10YR 5/6) fine 
sand; very weak fine subangular blocky structure; 
very friable; slightly acid; gradual wavy boundary. 

E—18 to 24 inches; light yellowish brown (10YR 6/4) 
fine sand; single grained; loose; slightly acid; abrupt 
wavy boundary. 

E/B—24 to 60 inches; about 90 percent light yellowish 
brown (10YR 6/4) fine sand (E); single grained; 
loose; lamellae of strong brown (7.5YR 5/6) loamy 
fine sand (Bt) Yo to % inch thick and 4 to 16 inches 
apart; weakly cemented; very friable; slightly acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. Depth to the first textural band ranges 
from 25 to 48 inches. The content of gravel ranges from 
0 to 5 percent throughout the profile. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has value of 2 or 3 and chroma of 1 or 2. Some 
pedons have an E horizon 1 to 4 inches thick. This 
horizon has hue of 10YR or 7.5YR, value of 5 or 6, and 
chroma of 1 to 4. The Bw horizon has hue of 10YR or 
7.5YR, value of 6 or 7, and chroma of 3 to 6. The B 
part of the E/B horizon consists of bands Vie inch to 2 
inches thick. It has hue of 7.5YR or 5YR, value of 4 or 
5, and chroma of 4 to 6. The total thickness of the 
bands within a depth of 60 inches is less than 6 inches. 
The E material between the bands has value of 4 to 6 
and chroma of 2 to 5. It is fine sand or loamy fine sand. 
Some pedons have a C horizon. 


Formation of the Soils 
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This section relates the five factors of soil formation 
to the soils in the survey area. It also explains the 
processes of soil formation. 


Factors of Soil Formation 


Soil forms through the interaction of five major 
factors—the physical, chemical, and mineralogical 
composition of the parent material; the climate under 
which the soil material has accumulated and existed 
since accumulation; the plant and animal life on and in 
the soil; the relief, or lay of the land; and the length of 
time that the processes of soil formation have acted on 
the parent material (4). 

Climate and plant and animal life are the active 
forces of soil formation. They slowly change the parent 
material into a natural body of soil that has genetically 
related layers, called horizons. The effects of climate 
and plant and animal life are conditioned by relief. The 
nature of the parent material affects the kind of soil 
profile that forms and, in extreme cases, determines it 
almost entirely. Finally, time is needed for the 
differentiation of soil horizons. 

The factors of soil formation are so closely 
interrelated in their effects on the soils that few 
generalizations can be made regarding the effect of any 
one factor unless conditions are specified for the other 
four. 


Parent Material 


Parent material is the unconsolidated mass in which 
a soil forms. It affects the limits of the chemical and 
mineralogical composition of the soil. In this survey 
area, nearly all of the parent materials were deposited 
by glaciers or glacial meltwater. These deposits lie on 
limestone bedrock at various depths. They were 
reworked and redeposited by subsequent actions of 
wind and water. The last glacial advance into the county 
was about 11,800 years ago (3). Although most of the 
parent materials in Presque Isle County are of common 
glacial origin, their properties vary greatly, sometimes 
within small areas, depending on how the materials 
were deposited. 


The dominant parent materials in Presque Isle 
County were deposited as glacial till, outwash material, 
lacustrine material, alluvium, and organic material. 

Glacial till was deposited directly by glaciers with 
minimal water action. It is a mixture of particles of 
different sizes. The small pebbles in glacial till have 
sharp corners, indicating that they have not been worn 
by water. The glacial till in Presque Isle County is 
generally całcareous loamy sand, sandy loam, loam, 
and clay loam. Onaway and Krakow soils are examples 
of soils that formed in glacial till. 

Outwash material was deposited by running water 
from melting glaciers. The size of the particles depends 
on the speed of the stream that carried the material. 
The water deposited the coarser particies as it slowed 
down. Slowly moving water carried the finer particles, 
such as very fine sand, silt, and clay. Outwash deposits 
generally occur as layers of particles of similar size, 
such as sand, gravel, or other coarse particles. East 
Lake soils are examples of soils that formed in outwash 
deposits. 

Lacusirine material was deposited from still, or 
ponded, glacial meltwater. It consists of fine soil 
particles, such as very fine sand, silt, and clay, that 
settled out in still water. In Presque Isle County, the 
soils that formed in lacustrine deposits are coarse 
textured to fine textured. Grace and Bowers soils are 
examples. They are on lake plains. 

Alluvium is material recently deposited by floodwater 
from streams. This material varies in texture, depending 
on the speed of the water from which it was deposited. 
Evart soils are examples of soils that formed in 
alluvium. 

Organic material occurs as deposits of plant residue. 
After the glaciers withdrew from the area, water 
remained standing in depressions on outwash plains, 
flood plains, moraines, and till plains. Grasses and 
sedges grew around the edges of these lakes. When 
the plants died, their residue did not decompose 
because the areas were wet. Later, water-tolerant trees 
grew in these areas. After these trees died, their 
residue became part of the organic accumulation. 
Eventually, the lakes were filled with organic material 
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and developed into areas of muck. Lupton and Cathro 
soils are examples of soils that formed in organic 
material. 


Plant and Animal Life 


Green plants are the principal organisms that have 
influenced soil formation in Presque Isle County. 
Bacteria, fungi, earthworms, and human activities also 
have been important. Plants and animals add organic 
material and nitrogen to the soil. The kind of organic 
matter in the soil depends on the kind of plants that 
have grown in the past. The remains of plants 
accumulated on the surface, decayed, and eventually 
became organic matter. The roots of the plants also 
provided channels for the downward movement of water 
through the soil. Bacteria in the soil help to break down 
the organic matter into plant nutrients. 

The native vegetation in Presque Isle County was a 
mixture of deciduous and coniferous trees. Differences 
in natural soil drainage and variations in parent material 
affected the composition of the forest species. The well 
drained upland soils, such as Emmet, Klacking, and 
Graycalm, were covered mainly by sugar maple, ash, 
northern red oak, hemlock, red pine, and white pine. 
The wet soils, such as Lupton, Hessel, and Au Gres, 
were covered mainly by soft maple, aspen, balsam fir, 
ash, eastern whitecedar, and white birch. The content 
of organic matter is considerable in these soils. 


Climate 


Climate determines the kind of plant and animal life 
on and in the soi! and the amount of water available for 
the weathering of minerals and the translocation of soil 
material. Through its influence on soil temperature, 
climate also determines the rate of chemical reaction in 
the soil. 

The climate in Presque Isle County is cool and 
humid. Presumably, it is similar to that under which the 
soils formed. The climate is generally uniform in all 
areas, except for those within a few miles of Lake 
Huron. Only minor differences among the soils in the 
county are the result of differences in climate. 


Relief 


Relief affects soil formation through its influence on 
drainage, runoff, erosion, plant cover, and soil 
temperature. Slopes typically range from 0 to 45 
percent, but they are steeper in areas of bedrock 
escarpments. Runoff is most rapid on the steeper 
slopes. in low areas, water is temporarily ponded. 

The soils in the county range from excessively 
drained on uplands to very poorly drained in the 
depressions. Through its effect on soil aeration, 
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drainage determines the color of the soil. Water and air 
move freely through well drained soils and slowly 
through very poorly drained soils. In Rubicon and other 
soils that are excessively drained to well drained and 
well aerated, the iron and aluminum compounds that 
give most soils their color are brightly colored and 
oxidized. Roscommon and other soils that are poorly 
drained and poorly aerated are dull gray and mottled. 
Roscommon and Rubicon soils formed in similar kinds 
of parent material. 


Time 

Generally, a long time is needed for the development 
of distinct horizons. The degree of profile development 
commonly reflects the length of time that the parent 
material has been in place. Some soils form rapidly; 
others form slowly. 

The soils in Presque Isle County range from young to 
mature. Most of the soils that formed in glacial deposits 
have been exposed to the soil-forming factors long 
enough for the development of distinct horizons. Emmet 
Soils are examples. They have distinct horizons, and 
lime has been leached from the solum. The soils that 
formed in recent alluvial materials have not been in 
place long enough for distinct horizons to develop. 
Evart soils are examples. 


Processes of Soil Formation 


The processes responsible for the development of 
the soil horizons in the unconsolidated parent material 
are referred to as soil genesis. The physical, chemical, 
and biological properties of the horizons are known as 
soil morphology. 

Several processes were involved in the development 
of horizons in the soils of Presque Isle County. These 
are the accumulation of organic matter, the leaching of 
lime and other bases, the reduction and transfer of iron, 
and the formation and translocation of silicate clay 
minerals. More than one of these processes have 
helped to differentiate horizons in most of the soils. 

As organic matter accumulates at the surface, an A 
horizon forms. This horizon is mixed into a plow layer, 
or Ap horizon, if the soil is plowed. The surface layer of 
the soils in Presque Isle County ranges from high to low 
in organic matter content. The content is high, for 
example, in Roscommon soils and low in Grayling soils. 

Carbonates and other bases have been leached from 
most of the soils. The leaching of bases generally 
precedes the translocation of silicate clay minerals. 
Many of the soils are moderately leached or strongly 
leached. Graycalm soils, for example, are leached of 
carbonates to a depth of more than 60 inches, and 
Nunica soils are leached to a depth of 22 inches. The 
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degree of leaching is affected by time, relief, and parent 
material. 

Gleying, or the reduction and transfer of iron, is 
evident in somewhat poorly drained, poorly drained, and 
very poorly drained soils. A gray subsoil indicates the 
reduction and loss of iron. Glawe soils are examples of 
strongly gleyed soils. 

The translocation of clay minerals has contributed to 
horizon development in some soils. An eluviated, or 
leached, E horizon typically is lower in content of clay 
and lighter in color than the illuviated B horizon. The B 
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horizon typically has an accumulation of clay, or clay 
films, in pores and on the faces of peds. The soils were 
probably leached of carbonates and soluble salts to a 
considerable extent before the translocation of silicate 
clay minerals. Nunica soils are examples of soils in 
which translocated silicate clay minerals in the form of 
clay films have accumulated in the B horizon. 

In some soils in Presque Isle County, iron, aluminum, 
and humus have been transferred from the surface 
layer to the B horizon. The B horizon in these soils is 
dark brown. Kalkaska and Wallace soils are examples. 
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ABC soil. A soil having an A, aB, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly, such soil formed in recent alluvium or 
on steep, rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


VEV s aa EEE 003 
LOW ioo o ye ከ IU Ee RET 3106 
Moderate ور‎ v مه مالس‎ IR DIA 609 
High ومع فا‎ bert law دو‎ ស ន្ម រន 9 to 12 
Very high ..............1-1.1.1.-- more than 12 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 


other unconsolidated material or that is exposed at 
the surtace. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
channer. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Coarse fragments. ۱۲ round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 
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Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The wails of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the frequency and 
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duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slawly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
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Very poorly drained.—Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly 
has a blunt nose pointing in the direction from 
which the ice approached. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 
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Fine textured soil. Sandy clay, silty clay, or clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 
to 38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial 
meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
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be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

ድ horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying 0 horizon. The B horizon also has 
distinctive characteristics, such as accumulation of 
clay, sesquioxides, humus, or a combination of 
these; granular, prismatic, or blocky structure; 
redder or browner colors than those in the A 
horizon; or a combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Hard, consolidated bedrock beneath the 
Soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
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runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

liluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
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natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some 
types are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance— few, 
common, and many, size—fine, medium, and 
coarse; and contrast—/aint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
Soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
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A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enabies water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very $|0%.............›.›--- less than 0.06 inch 
116. SOSA យយ 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
RADIO suos ር مار‎ ada mete Dat 6.0 to 20 5 
Very rapid... lisse more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerica! designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soi! remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed às pH 
values, are: 
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Extremely ፳ር|]....................... below 4.5 
Very strongly acid .................... 4.5 to 5.0 
Strongly ا ا‎ eee 5.1 to 5.5 
Medium acid ا‎ o uuaaanaaa rna 5.6 to 6.0 
Slightly acid.......................... 6.1 to 5 
Neutral ccs gue ae ገግ 6.6 to 7.3 
Mildly alkaline........................ 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8,5 0 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Rippable. Bedrock or hardpan can be excavated using 
a single-tooth ripping attachment mounted on a 
tractor with a 200-300 draw bar horsepower rating. 

Rock fragments. Hock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. # sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the substratum. All the soils 
of a series have horizons that are similar in 
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composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
In this survey the following slope classes are 
recognized for simple slopes: 


Nearly |ፀህፀ|...................... 0 to 2 percent 
Very gently sloping............... 2 to 4 percent 
Gently sloping ................... 4 to 6 percent 
Moderately sloping .............. 6 to 12 percent 
Strongly sloping................ 12 to 18 percent 
Moderately steep .............. 18 to 25 percent 
Step ደምም ion NV ENS 25 to 45 percent 
Very steep................ more than 45 percent 


The following slope classes are recognized for 
complex slopes: 


Nearly level...................... 0 10 2 percent 
Gently undulating ................ 2 to 4 percent 
Undulating....................... 4 to 6 percent 
Gently rolling ................... 6 to 12 percent 
Rolling... نی‎ e sa 12 to 18 percent 
Hilly-2: ما ی ی رفس‎ qe eva 18 to 25 percent 
Steep or very hilly.............. 25 to 45 percent 
Very steep................ more than 45 percent 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 
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Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand .................... 2.0 to 1.0 
Coarse Sand...............--.:11-1.. 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
PING SANG „aa au RE Rea ES 0.25 to 0.10 
Very fine sand..................... 0.10 to 0.05 
Silii ቸውን Meta tera ue 0.05 to 0.002 
(ET less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or 
massive (the particles adhering without any regular 
cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
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from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer," or the 
"Ap horizon." 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," "fine," or 
"very fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Varve. A sedimentary layer of a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-80) 


| 
Temperature | Precipitation 
١ 
| | 2 years in | I 2 years in 101 l 
Month | | 10 will have-- | Average | will have-- | Average | 
Average |Average|Average| Maximum | Minimum (number of |Average | |number of |Average 
daily | daily daily |temperature|temperature| growing | Less | More {days with |snowfall 
maximum |minimum | higher | lower | degree | than--|than--|0.10 inch] 
| | than-- | than-- | days* | | | or more | 
o lo 6 I o | o | | | | | 
ន I F F I F | F | Units | In In | In | | In 
| I | | | | | | 
ONAWAY: I I | | | | | 
| | | | | | | | | 
January---- 26.7 | 9.7 18.2 | 48 | -18 | 0 | 1.76 | 1.0 | 2.4 | 6 | 22.6 
February---| 29.1 | 8.7 18.9 | 50 | -20 | O | 1.40 | ۰.7 | 2.0 | 5 | 15.8 
39.0 | 17.4 28.2 | 65 | -15 | 1 | 1.96 | 1.0 | 2.8 | 5 | 15.3 
53.4 | 30.7 42.0 | 81 | 9 | 36 | 2.64 | 1.8 | 3.4 | 6 I 5.0 
67.6 | 40.8 54.2 | 89 | 24 | 190 | 2.86 | 1.7 | 3.9 | ገ | .2 
ገ6.5 | 49.9 63.2 | 93 | 33 | 404 | 3.08 | 1.5 | 4.4 | 6 | ,0 
81.1 | 55.0 | 68.0 | 95 | 40 | 567 | 3.30 | 1.7 | 4.7 | 3 | ,0 
78.9 | 53.9 | 66.4 | 94 | 37 | 516 | 3.21 | 1.9 | 4.4 7 | „0 
September--| 70.0 | 47.2 | 58.6 91 | 29 | 278 | 3.75 | 1.9 | 5.4 8 | .1 
October----| 59.5 | 38.7 | 1 84 | 22 | 303 | 2.38 | 1.2 | 3.4 6 | E 
November---| 43.5 | 28.9 36.2 | 69 | 5 | 7 | 2.55 | 1.7 | 3.4 7 | 3,5 
December---| 31.4 | 16.8 24.1 | 56 | 3-11 | 0 | 2.09 | 1.4 | 7 7 | 20.0 
| | | | | | | I 
Year----- | 54.7 | 33.1 | 43.9 96 | -23 | 2,102 | 30.98 | 27.2 | 34.7 75 89.0 
| | | | | 
PHELPS | | | | | | 
COLLINS | | | | | | 
AIRPORT: | | | | | | 
| | | | | | | 
January----| 26.6 9.2 | 17.9 50 -20 | 0 1.63 | eel 33] 5 19.5 
February---| 4 8.6 | 5 50 -22 | ዐ 1,32 | sł 1.9 | 4 14.0 
March------ | 37.2 17.4 27.3 66 -13 | 1 1.86 | 1.1 2.6 | 5 12,8 
April------ | 51.5 30.0 | 40.7 81 9 | 27 2.55 | 1.7 3.4 | 6 i 3.6 
May-------- | 65.0 39,1 ] .52.0 90 23 I 149 2.78 | 1.8 3,; | 6 ۱ ,3 
June------- | 74.8 48.6 | 61.7 95 30 I 364 3.12 | 1.7 4.4 | 6 | „0 
11113. ህኛመመ መመ መመ | 79.6 53.6 | 66.6 96 38 I 522 | 3.11 | 1.8 4۰3 | 5 ۱ „0 
August----- | 77.2 52.7 | 64.9 95 34 I 471 | 3.23 | 2.1 4.2 | 6 ۱ „0 
September--| 68.8 45.7 | 57.2 | 91 27 | 247 | 3.08 | 1.4 4.5 | 7 | .0 
October----| 58.1 37.1 | 47.6 83 20 | 81 | 2.07 | 1.0 3.0 | 5 | ,6 
November---| 43.2 27.8 | 35.5 69 4 | 6 | 2.22 | 1.4 3.0 | 6 | 8.3 
December---| 31.2 16.4 | 23.8 55 ۱ -11 | 0 | 1.95 | 1.2 2.6 | 6 | 20.6 
| | | | | | | | 
Year----- | 53.5 32.2 | 42.8 98 ۱ -24 | 1,868 | 28.92 | 25.3 32.4 | 67 | 79.7 
| | | | | | | | 


See footnote at end of table. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


Temperature Precipitation 


| | 
| | 
| | 
| | | | 2 years in | | ۱2 years in 10| | 


Month | | | | 10 will have-- | Average | | will have-- | Average | 
|Average | Average | Average Maximum | Minimum  |number of|Average| | |number 6 
| daily | daily | temperature|temperature| growing | | Less | More (days with|snowfall 
|maxlmum|minimum| higher | lower | degree | |than--|than--|0.10 inch| 
۱ ۱ ۱ | than-- | than-- | days* | | | or more | 
1-5 | 6 | م‎ 0 5 | | | | 
| ۳ F | ጀ ۳ F | Units In | In In | ] In 
| | | | | I 
ALPENA: | | | | | 

| | | | | | 
January----| 26.8 12.6 | 19.7 47 -9 | ዕ 1.40 | 0.8 1.9 | 5 16.3 
February---| 28.2 12.2 | 20.2 | 48 -13 | 0 1.14 | .6 1.6 4 12.1 
March------ | 35.7 20.7 | 28.2 | 62 -4 | 0 1.65 | -9 2.3 5 11.0 
April------ | 48.7 32.6 | 40.6 80 14 | 20 2.39 | 1.5 3.2 | 6 3.0 
May-------- | 60.8 42.6 | 51.7 88 29 132 2.84 | 1.8 | 3.8 | 6 .3 
June------- | 70.9 52.3 | 61.6 | 93 38 357 2.95 | 1.7 | 4.1 6 .0 
July------- | 76.5 | 58.0 | 67.2 | 94 44 542 2.97 | 1.5 | 4.2 6 .0 
August----- | 74.9 | 57.1 | 66.0 | 93 42 | 504 3.16 | 2.0 | 4.2 6 | „0 
September--| 67.1 | 49.8 | 58.4 | 89 33 272 2.97 | 1.3 | 4.4 7 | „0 
October----| 56.2 | 40.8 | 48.5 | 81 24 82 2.08 | 1.0 | 3.0 6 ,3 
November---| 42.9 | 30.7 | 36.8 | 67 9 5 2.20 | 1,4 | 2.9 6 6.9 
December---| 31.6 | 19.5 | 25.5 | 55 -3 0 1.85 | 1.2 | 2.5 5 17.4 

I | | | | | 

Year----- | 51.7 | 35.7 | 43.7 | 96 -14 1,914 21.60 | 24.3 | 30.9 68 67.3 
| | | | | | | 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1930-79) 


Temperature 


24 OF 28 °F 32 ጭ 


| 

| 

| 
Probability | | 

| | 

| ይጀ lower or lower | or lower 

| | 


ONAWAY: 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- May 26 June 7 
2 years in 10 


later than-- May 21 June 2 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5 years in 0 | 
later than-- Apr. 23 
| 


May 12 | May 23 


First freezing 
temperature 
in fall: 


1 year in 10 | 
earlier than-- | Oct. 12 
| 


Sept. 5 Sept. 7 


2 years in 10 


earlier than-- Oct. 8 Sept. 30 Sept. 12 
5 years in 10 


earlier than-- Oct. 29 Oct. 11 Sept. 23 
PHELPS COLLINS 


AIRPORT: 


Last freezing 
temperature 
in spring: 


l year in 10 


later than-- May 14 May 28 June 5 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
2 years in 10 | 
later than-- | May 9 May 24 June 9 
| 
5 years in 10 | 
| 
| 
ł 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


later than-- Apr. 29 May 16 May 29 


First freezing 


temperature 
in fall: 


1 year in 10 


earlier than-- Sept. 20 Sept. 2 


2 years in 10 


earlier than-- Oct. 9 Sept. 25 Sept. 8 


5 years in 0 


earlier than-- Oct. 5 Sept. 18 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 


| 
| Temperature 
| 
Probability | 
| 24 OF 28 °F | 32 °F 
| or lower or lower | or lower 
| | | 
رتیت‎ ት —'— 
| | | 
| | | 
ALPENA: | | 
| | 
Last freezing | 
temperature | 
in spring: | ] | 
| | | 
1 year in 10 | | 
later than-- | Apr 21 May 3 | May 21 
| | | 
2 years in 10 | | | 
later than-- | Apr. 17 | Apr. 29 | May 17 
| | 
5 years in 10 | 
later than-- | Apr. 10 Apr. 21 | May 8 
| | | 
First freezing | | 
temperature | | 
in fall: | | 
| | 
1 year in 10 | 
earlier than-- | Oct 25 Oct 12 | Oct. 27 
| | 
2 years in 10 I | 
earlier than-- | Oct. 31 Oct 18 | Oct. 2 
| | | 
5 years in 10 | 
earlier than-- | Nov. 11 Oct. 29 | Oct. 12 
| | 


一 -一‏ س 
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TABLE 3.--GROWING SEASON 


(Recorded in the period 1930-79 at Onaway and 


Alpena and 1951-78 at Phelps Collins Airport) 


Probability 


ONAWAY: 
9 years in 10 
8 years in 10 
5 years in 10 
2 years in 10 
1 year in 10 


PHELPS COLLINS 
AIRPORT: 


9 years in 10 
8 years in 10 
$ years in 10 
2 years in 10 
1 year in 10 
ALPENA: 

9 years in 10 
8 years in 10 
5 years in 10 
2 years in 10 


1 year in 10 


Daily minimum temperature 


during growing season 


Higher 
than 
24 OF 


Days 


164 


195 


202 


Higher 
than 
28 OF 


Days 


166 


174 


128 


136 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| | 
Map | Soil name | Acres (Percent 
symbol | | 
١ | | 
| | | 
2 [Lupton 1013 [6 2 - - - - - -- -- - - - - -- - “ - -- -- -- nn - -- -- -- -- - -- -- -- -- -- - ---- -- -- -- - -- ው -- - -- -- -- -- -- -- - -- -- -- -” -- - - -- -- -- -- nee | 17,636 | 4,0 
3 |Tawas MUEK="---m - -- -- -- -- -- - -- - -- -- -- -- - -- -- -- -- -- - -- -- -- -- -- -- -- -- -- - -- -- -- -- -- M - | 15,216 | 3.5 
4B jKlacking sand, 0 to 6 percent slopes---------------------- 2,833 | 0.6 
4C |Klacking sand, 6 to 12 percent slopes------------------ 1,128 | 0.3 
5B [Rubicon sand, 0 to 8 percent slopes-------------------- 13,534 | 3.1 
5C |Rubicon sand, 8 to 15 percent slopes--- 7,547 | 1.7 
5E |Rubicon sand, 15 to 35 percent slopes------------------ 2,207 | 0.5 
6B lAlpena very gravelly sandy loam, 0 to 8 percent slopes----------------------------- 7,006 | 1.6 
6c lAlpena very gravelly sandy loam, 8 to 15 percent slopes---------------------------- ۱ 748 | 0.2 
7A |Emmet sandy loam, moderately wet, 0 to 2 percent slopes---------------------------- | 359 | 0.1 
7B |Emmet sandy loam, 2 to 6 percent slopes---------------------------.----------------- | 9,706 | 2.2 
7C |Emmet sandy loam, 6 to 12 percent slopes------------------------------------------- | 2,721 | 0.6 
7c2 |Emmet sandy loam, 6 to 12 percent slopes, eroded----------------------------------- 454 | 0.1 
75 |Emmet sandy loam, 12 to 18 percent slopes 433 | 0.1 
7E |Emmet sandy loam, 18 to 25 percent slopes 234 | 0.1 
8A |Onaway fine sandy loam, moderately wet, 0 to 2 percent slopes---------------------- 1,257 | 0.3 
88 lOnaway fine sandy loam, 2 to 6 percent slopes---------------- 12,540 | 2.8 
8c |Onaway fine sandy loam, 6 to 12 percent slopes------------ 2,762 | 0.6 
802 |Onaway fine sandy loam, 6 to 12 percent slopes, eroded------- 220 | * 
8D |Onaway fine sandy loam, 12 to 18 percent slopes-------------- 522 | 0.1 
8E JOnaway fine sandy loam, 18 to 25 percent slopes----------------- 321 | 0.1 
9B {Summerville flaggy fine sandy loam, 0 to 6 percent slopes, rocky------------------- 6,405 | 1.5 
9c [Summerville flaggy fine sandy loam, 6 to 18 percent slopes, rocky------------------ 880 | 0.2 
10B |Cunard fine sandy loam, 1 to 6 percent slopes-------------------------------------- 3,506 | 0.8 
10c [Cunard fine sandy loam, 6 to 12 percent slopes 555 | 0.1 
11A lAlstad loam, 0 to 3 percent slopes----------------------.--------------.---.2-------- | 3,662 | 0.8 
12A |Bonduel loam, 0 to 3 percent slopes------------------------------------------------ | 1,967 | 0.4 
135 |Croswell sand, 0 to 4 percent slopes----------------------------------------------- 8,117 | 1.8 
14R |Menominee loamy sand, 2 to 6 percent slopes---------------------------------.------- 1,582 | 0.4 
158 [Krakow flaggy fine sandy loam, 1 to 6 percent slopes-------------------------.------ | 33,535 | 2.6 
15C [Krakow flaggy fine sandy loam, 6 to 12 percent slopes------------------------------ | 3,858 | 0.9 
355 |Krakow flaggy fine sandy loam, 12 to 18 percent slopes----------------------------- | 399 | 0.1 
16A | 788០០ loamy sand, 0 to 3 percent slopes------------------------------.------.------- | 7,876 | 1.8 
17 [Roscommon muck----------------------------------------2--2-------2-2.2--2----2-2-2-.------- | 8,466 | 1.9 
18 IBrevort mucky loamy sand---------------------------~-------~------------------------ | 10,261 | 2.3 
20 lHessel mucky flaggy loam, bedrock substratum--------------------------------------- | 17,355 | 3.9 
21 ICathro muck------—n—m - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- መመመ -- -- “- “- -- -- -- -- -- -- -- -- - -- - -- -- “- -- - ከ -- -- - -- መ - -- -- -- = -- -- -- -- -- | 21,184 | 4.8 
23 IGreenwood peat -- - - -- -- -- -- - -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - -- ee -- -- -- -- -- -- -- -- -- -- -- መ - መ - -- -- ---- | 1,000 | 0.2 
245 IMelita loamy sand, 0 to 6 percent slopes~------~~---------~-----------------------~- | 12,375 | 2.8 
24០ IMelita loamy sand, 6 to 12 percent slopes------------------------------------------ | 267 | 0.1 
25» [Au Gres sand, 0 to 3 percent slopes------------------------------------------------ | 5,736 | 1.3 
28A [Moltke very fine sandy loam, 0 to 3 percent slopes--------------------------------- | 2,990 | 0.7 
29 |Glawe mucky very fine sandy loam------------------------------- -ሥ--= T--------- | 2,508 | 0.6 
30 lEvart silt ។០8៣----- -------- - -- -- -- -- -- - - -- -- -- - -- -- -- -- -- -- -- -- -- -- -- - - -- -- -- -- - -- - -- -- - -- -- - ው -- - - -- -- - - - - -- - - -- -- -- - 5,259 | 1.2 
31B IMancelona loamy sand, 2 to 6 percent slopes---------------------------------------- 825 | 0.2 
31C IMancelona loamy sand, 6 to 15 percent slopes---- 356 | 0.1 
31E IMancelona loamy sand, 15 to 35 percent slopes--- 343 | 0.1 
33A |Detour flaggy loam, 0 to 3 percent slopes-------------------------- 13,382 | 3.0 
35A (Ingalls sand, 0 to 3 percent slopes-------------------------------- 3,475 | 0.8 
36 {Burleigh mucky loamy fine sand------------ 3,523 | 0.8 
37» Gladwin loamy sand, 0 to 3 percent slopes---- 1,822 | 0.4 
38 IRuse loam-------------------------.----------- 2,088 | 0.5 
39B IGrayling sand, 0 to 8 percent slopes--------- 1,953 | 0.4 
39C IGrayling sand, 8 to 15 percent slopes------------------------------ 665 | 0.2 
40B Nunica silt loam, 2 to 6 percent slopes-------------------------------------------- 1,822 | 0.4 
41A [Bowers silt loam, 0 to 3 percent slopes-----------------------------.-------------- | 7,469 | 1.7 
42 [Hettinger loam------------------------- T----------20----9-----22-2----2--2-2----------- | 7,820 | 1.8 
43B IGraycalm sand, 0 to 8 percent slopes---------~--------~----------------------------- I 6,038 | 1.4 
43C Graycalm sand, 8 to 15 percent slopes---------------------------------------------- 2,295 | 0.5 
43E Graycalm sand, 15 to 35 percent slopes--------------------------------------------- | 519 | 0.1 
44A |Au Gres sand, loamy substratum, 0 to 2 percent slopes-----------------------~------- I 4,191 | 1.0 
45B ICroswell loamy sand, loamy substratum, 0 to 4 percent slopes----------------------- | 3, 798 | 0,9 
| 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


| | 
Map | Soil name | Acres |Percent 

symbol | | | 

| | | 

| | | 
478 |Cheboygan loamy sand, 0 to 6 percent ១140០ឯ១១------ - سس‎ --- - - - - “ - ” ” ” - “ - መመመ” -----ጳ-፦ድሙ-> | 9, 942 | 2.3 
476 |Cheboygan loamy sand, 6 to 12 percent slopes-------------------- 4,035 | 0.9 
47D {Cheboygan loamy sand, 12 to 18 percent 91068 8 7 سم - - - “ - - - - - - ددس ماد‎ - መመመ መመመ ممه‎ | 1,250 | 0.3 
47E  |Cheboygan loamy sand, 18 to 35 percent slopes---------------7- 1,074 | 0.2 
488 Udipsamments, nearly level to undulating------------------------------------------- | 227 | 0.1 
49 | 236 3 م ” ” -” “ - - -- -- -- -- -- - ”- حي ” ”- ”” ”- -- -- -- -“ -- -- -- ست -- -- -- = - = 8 و جع‎ ” “ ” - መመ --<- ድ >-- መመመ መሙ መ | 1,005 | 0.2 
50 lAquentse---*--27-—--x29- መመመመመመመመመመመመመ=መመመመመ=ማመ= መመመ መመመ መመ መመመ መመመ ሚመ وم‎ | 460 | 0.1 
518 (East Lake sand, 0 to 8 percent 5 ទិនិទីទិ aa= ----- ا دي هه سم‎ | 8,442 | 1.9 
51ር |East Lake sand, 8 to 15 percent مسا سات م د -- 8 8م816‎ “ - - nw nnn nme rn nn nnn اج مس مس سس سس سس هس‎ | 2,525 | 0.6 
51២ [East Lake sand, 15 to 35 percent 910688822 ------- - - اس اس مج ممه ممه هچ ممه “ م ممه - - - مس سد‎ | 2,258 | 0.5 
52A  |Hagensville fine sandy loam, 0 to 2 percent slopas----------------------------777-- | 4,578 | 1.0 
52B  |Hagensville fine sandy loam, 2 to 6 percent slopes----------------- --| 3,903 | 0.9 
53 |Hessel 3:6 ጸሸሺ>=መ=መ=መመ=መ=መመመመመመመመመመሙመመመመመመ መመመ መ መመመመመመመመወመመመመመመመመመመመ መመመ መመመ መመመ >> | 7,460 | 1.7 
555 |Johnswood very flaggy loam, 3 to 6 percent slopes---------------7--------7--- -- | 2,568 | 0.6 
56០ |Deer Park-Croswell-Au Gres complex, 0 to 12 percent slopes--------------- --| 3,451 | 0.8 
57A [Grace very fine sandy loam, moderately wet, 0 to 2 percent slopes----------- --| 1,687 | 0.4 
578 |Grace very fine sandy loam, 2 to 6 percent slopes--------------------------- --| B53 | 0.2 
58B |Kalkaska sand, 0 to 8 percent slopes-------------------------2---- -----2-2-2---- -> | 1,768 | 0.4 
58០ |Kalkaska sand, 8 to 15 percent slopes---------- >= | 618 | 0.1 
59 |Aquents and Histosols, ponded------------------ --| 2,268 | 0,5 
60B |Deer Park sand, 1 to 8 percent slopes-----------------------7----777----222-2-- => | 3, 931 | 0.9 
600 |Deer Park sand, 8 to 15 percent slopes---------------------------------7----- --| 266 | 0.1 
60E |Deer Park sand, 15 to 45 percent slopes------------------------------77-7---7- --| 265 0.1. 
62 |Dawson pettiness mmm amie 829 | 0.2 
63 |Pits, borrow------ 772 0.2 
64A |Ensign flaggy loam, 0 to 3 percent slopes--------- 2,176 0.8 
65 |Wheatley muck------------------------------------- 3,275 0.7 
66០ (Wallace sand, 2 to 15 percent slopes-------------- 384 0.1 
67B |Bastport sand, 1 to 8 percent slopes----------------- 937 0.2 
69A |Winterfield loamy fine sand, 0 to 3 percent 810568-“ቫመመመ--ዴ------------ enn nnn nse ممم‎ 253 0 ,1 
70» |Au Gres-Roscommon complex, 0 to 3 percent slopes-------------------------7---7-2-7--7- 5,056 3.3 
71 |Roscommon-Tawas 00102 1 86+ - -- - - ده‎ ” “” “” etn rrr - - “- mmm “ مه “ ” ” - مم سم‎ ” ” “ “ ” mm صم مم مه سمه هچ‎ -| 3,881 0.9 
73A {Omena fine sandy loam, 0 to 2 percent slopes---------------------------2-2-7-2--*2-2--- -| 1,020 | 0.2 
73B |Omena fine sandy loam, 2 to 6 percent 81088 9 7 - - --- - - - - - - - - - “ - - - - ع سا مم مم ممم ممم م مه‎ | 8,820 | 2.0 
730 |Omena fine sandy loam, 6 to 12 percent slopes----- اج “ - -- -- -- “ ” ““ ”- -- - “ - -- -- -- - - -- - و‎ -” - - - - - ”” መ=" | 1,472 | 0.3 
7362  |Omena fine sandy loam, 6 to 12 percent slopes, ខ:2០៨8៨-------- - - men - - -- - - nnn -- ” صم چام - م‎ | 920 | 0.2 
730 |Omena fine sandy loam, 12 to 18 percent 8107286 8- ست - سات ات ب‎ wenn - - م‎ - nner - - Immm | 206 | * 
73D3  |Omena fine sandy loam, 12 to 18 percent slopes, severely eroded-------------------- | 213 | * 
75 |Pinconning mucky ឲ8ព៥--- - مج ما‎ ” m  “- - “ “ - - - - mmm m ممه‎ m m m | 5,711 | 1.3 
76A [Allendale sand, 0 to 3 percent slopes------—-——-——— - - - - uu عه ممه مس ممه ممه ممه مم‎ 5መመመመ> መ= | 4,116 | 0.9 
81B JCroswell cobbly sand, 0 to 4 percent 3108 9 - سا سس سس - م “ --- - - - -“ - - - - - - - - - - - - - - - - ساسا د عت‎ | 1,386 | 0.3 
83B |Kiva-Alpena complex, 1 to 6 percent 810728 8 > ع - “ - - - - - - - - - - - - - - - م سا‎ - - - - - - - ne اج م‎ መሙ” | 932 | 0.2 
84 (Pita; ፡በ18፻2ሃ7።መመ።መጭ።==መመመመው=መመመውመመመሚመመመወመመመመመመመመመመመመመመወመመመ መው መመመ كع مج ساب‎ መመመ መመመ | 6,133 | 1.4 
85A  |Esau flaggy sandy loam, 0 to 3 percent 31088 87 2 - دحت‎ - - - “  - - - - ” - ” ” ” nnn nnn nn - ” ” ” ” nnn | 2,204 | 0.5 
86# JUdorthents and Udipsamments, very Steep---------------- ” مام‎ ” ” ” “ “- - nnn nn nnn “ ” احم م م‎ | 38 | * 
87C |Udorthents, level to gently rolling--~------------- ener ” ” مس سس مه سات م ب ساح صم ص م ” چم‎ nee | 485 | 0.1 
89B lOcqueoc fine sand, 0 to 6 percent ១5ៗ០ខ88--------- - - - - - - - - - - - ” د‎ nner wenn - - - اج مس سس سس‎ ۱ 1,940 | 0.4 
90B |Zimmerman fine sand, 2 to 8 percent slopes--------- -ሥ - -- -- መዴ -- መመ -- --------- መሙ | 929 | 0.2 
9ጊ5 |Alpena cobbly sandy loam, bedrock substratum, 0 to 8 EAM ncm T-------------- | 648 | 0.1 
92 [Kinross በኒሮጄጴመመመ።መመመመመ=ውመ።መመመመመመመመመጭመውመመመመምድውመመመመሟመመመመ e عد داه هچ‎ lcu عع‎ መመመመ መ لو م‎ መመ | 484 | 0.3 

| Water-----~------------------~-~--------------- >- | 20,928 | 4.8 

| ]----------- I-7----- 

| TOLA] | 440,493 | 100.0 

| | 


二 一 


* Less than 0.05 percent. The combined extent of the 86118 assigned an asterisk in the "Percent" column 
is about 0.1 percent of the survey area. 
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TABLE 5.--PRIME FARMLAND 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified 1n parentheses after the soil name) 


Map Soil name 
symbol 
اا کے‎ 
7A Emmet sandy loam, moderately wet, 0 to 2 percent slopes 
18 Emmet sandy loam, 2 to 6 percent slopes 
8A Onaway fine sandy loam, moderately wet, 0 to 2 percent slopes 
8B Onaway fine sandy loam, 2 to 6 percent slopes 
11A Alstad loam, 0 to 3 percent slopes (where drained) 
28A Moltke very fine sandy loam, 0 to 3 percent slopes (where drained) 
29 Glawe mucky very fine sandy loam (where drained) 
40B Nunica silt loam, 2 to 6 percent slopes 
41A |Bowers silt loam, O to 3 percent slopes (where drained) 
42 |Hettinger loam (where drained) 
52» Hagensville fine sandy loam, 0 to 2 percent slopes (where drained) 
52B Hagensville fine sandy loam, 2 to 6 percent slopes (where drained) 
53 IHessel loam (where drained) 
57» |Grace very fine sandy loam, moderately wet, 0 to 2 percent slopes 
578 [Grace very fine sandy loam, 2 to 6 percent slopes 
73A lOmena fine sandy loam, 0 to 2 percent slopes 
735 |Omena fine sandy loam, 2 to 6 percent slopes 


———— ————— M Z ZZOZ ZZ  — M Z Z A A دس اس‎ 
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(Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 


TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS 


are those that can be expected under a high level of management. 


soil is not suited to the crop or the crop generally is not grown on the soil) 


| 


Soil Survey 


Yields 


Absence of a yield indicates that the 


| | | 
Soil name and | Land { Corn Irish | Dry beans | Bromegrass- | Oats | wheat 
map symbol |capability| potatoes | | alfalfa hay | | 
| | N | I | N |. .ጄ | N | ፲ ] N | N | N 
| | Bu | Bu | Cwt | 0% | Cwt | Cwt | Tons ۱ u I B 
| | | | | | | | | 
2-2-------------- | VIw | ---| asa] ---| ---| ጋ ---| ee | --- | --- 
Lupton | | | | | | | | | 
| | | | | | | 
3--------------- VIw ===. ازج‎ ---| --- === ">> | === | --- i --- 
Tawas | | | | | l 
| | | | | [ | 
4B-------------- IIIs ->> | ==- | ---| ==>] ->> | ssa] -=፦ | 60 | res 
Klacking ł | ] | | | | 
| | | | | | | 
4C-------------- IIIe | --> | ===] ===: --- መመ ---| --- ۱ 55 | --- 
Klacking | | | | | I | | 
۱ | | | | | 
5B, 50------- - ----- ሆ፲5 ---| >>” | ===! --- መመ ---| د‎ | === | -->- 
Rubicon | | | | | | | 
| | | | | | | | 
5E-------------- VIIS “=| ---| me ---| መመመ --- | === | --- | --፦ 
Rubicon | | | ] | | | | 
| | | | | | | | | 
68, 6C---------- VIS Pee) see | መመመ ---| == een] መ= | SR መጭ 
Alpena I | | | | | | 
| | | | | | | | 
T7A-------------- | IIs | 95 | ---| 300 350 | 151 18 | 3.5 | 90 45 
Emmet | | | | | | | 
| | | | | | | | 
TB---------- --- | Ile I 30 ---| 290 345| 13 | 15 | 3.5 | 80 40 
Emmet | | | | | 
| | | | | | | | 
7C-------------- | IIIe 85 | ---| 225| مت‎ | 101 11} 2.8 | 70 30 
Emmet | | | | | | 
| | | | | | | 
7C2------------- | IIIe 80 ---| 215 ---| 8۱ 10١ 2.5 60 | 25 
Emmet | | | | | | ) 
| | | | | | | | 
"D-------------- | IVe ---| ---| ---| ---| ---| =~-- 2.5 | --- | --- 
Emmet | | | | | | | | 
| | | | | | | | 
TE-------------- | VIe --|]  ---! =>: ==] ---| ---| 2.1 | --- | --- 
Emmet | | | | ] | 
| | | | | | | | | 
BA-------------- IIs 95 --- 300 | 3501 15| 18! 3.5 | 90 | 45 
Onaway | | | 1 ۱ | 
| | | | | | | 
8B-------------- | Ile 90 | መ መ= 290 340 | 13 15 3:5 | 80 ۱ 40 
Onaway | | | | | | 
| | | | ۱ | ] 
8C-------------- IIIe | 85 --- 225! 3001 10 111 2.8 | 70 1 30 
Qnaway | 1 | ] | | 
| | | | | | | | 
8C2------------- | 106 80 ---| 210| =| 81 101 2.8 65 | 25 
Onaway | | | | | | | | | 
| | | | | | | | 
8D-------------- | IVe | ---| ---| ===] “>> | ---| ---| 2.8 | 60 | --- 
Onaway I I | | | ] | | 
| | | | | | | | | 
BE-------------- | VIe | =-=] sex ---| ---| ---] ---| 2.3 | --- | --- 
Onaway ł | | | | I | | 
| | | 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 


| | | | | | 
Soil name and | Land | Corn Irish | Dry beans | Bromegrass- | Oats | Wheat 
map symbol | capability | potatoes | alfalfa hay | ۱ 
| | N 1 N | I N { I | 1 | N | ዝ 
| | Bu Bu Cwt | Cwt | Cwt | Cwt | Tons | 89 | Bu 
| | | | | | | | | 
9B-------------- | VIs | ess] == ---| === -->- =>” | == | ==> | 二 一 一 
Summerville | | | | | | | 
] | | | | | | 
9c-------------- | VIIs | --- zsah ات ' اكك اا “ا‎ ZE | RZA | --- 
Summerville ۱ ۱ ۱ ۱ | | | | 
| | | | | | | 
10B------------- | Ile | 90; ፦=> | ---| መመ 35 18| 3.5 | 80 | 35 
Cunard | | | | | | | 
| | | | | | | 
10C------------- | Ille | 80|. ---| ---| ---| 10 11] 2.8 70 |] 30 
Cunard | | | | | ] | 
| | | | | | | 
11A------------- [ IIw | 85 ---| 3001. 3301 15 18۱ 4.0 75 | 50 
Alstad | | | | | | | | 
| | | ۱ | | | | 
1:2እመመመመ።መመ>>>=መ<5 |  IIw | 80 ---| 3001 3301 15 18۱ 4.0 | 15 | 40 
Bonduel I I | | | | | 
| | | | | | | 
13B------------- | IVs | 50 ---| 190 | 340 | 8 13 | 2.5 40 | 25 
Croswell | | | | | | | 
| | | | | | | 
14B------------- | IIIs | 75 ---| 230| 340 | 13 18| 3.0 70 | 35 
Menominee | | | | | | | 
| | | | | | | 
15B------------- | 1115 | 80 --> | 2901 340 | 13 351 3.5 75 | 35 
Krakow | ] | | | | | 
| | | | | | | 
15C------------- | VIs | 75 ---| 225| 300 | 10 343 1 3.2 70 | 30 
Krakow | | | | | | | 
| | | | | | 
15D------------- | VIs ed ee | | === --- | --- 
Krakow | | | | ] | | 
| | | | | | | | 
16A------------- | IIIw | 701 ---| 260 | 340 11] 151 3,0 | 65 | 30 
Iosco | | | | | | | | 
| | | | | | | | 
17-------------- | VIw | ->> | ---| - - ” | --- ==> ===] === | === | ን 
Roscommon | | | | | | | | | 
| | | | | | | | | 
18-------------- [ ሣህ | ---| ---| ---| ---| ---| ---| --- | --- | --- 
Brevort | | | | | | | | 
| | | | | | | | | 
20-------------- | Vw | ---| --- | - - - | ---| ---| ===: >=> | ==> | ር 
Hessel | | | | | | | | | 
| | | | | | | | | 
21-------------- NAZZA --- | — | --- 
Cathro | | | | | | | | 
| | | | | | | | | 
23-------------- | ۷1 | ---| ---| ---| ---| ---| --- --- | --- | --- 
Greenwood | | | | | | | 
1 | | | | | | | 
24B------------- | Is | 50| ---| 140| 290] --| --- 2.5 | 40 | 25 
Melita | | | | | | | | 
| | | | | | | 
2405=====መሠው====> | IVs ۱ 40 ---| 120| 270| --- ---| 2.3 | 35 | 20 
Melita | | | | | | | 
| | | | | | | 
25A------------- | IVw | 55 | --- 150] 3001 8 131 2.0 | 45 | 25 
Au Gres | | | | | | | | 
| | | | | | | 
28A------------- | IIw 901 ست‎ | 275| 340| 181 20 | 3.5 | 80 | 45 
Moltke | | | | | | | 
| | | | | | | 


Soil Survey 


152 


TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 
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Presque Isle County, Michigan 


Soll name and 
map symbol 


Cheboygan 


48B. 
Udipsamments 


49*, 
Beaches 


50. 
Aquents 


Deer Park- 
Croswell-Au 
Gres 


Kalkaska 


59*, 
Aquents and 
Histosols 


608, 600, 60E--- 


Deer Park 


TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 


| 
| Land | 
|capability| 


| ፲ህ5 


I VIs 


VIIs 


| 11۷ 


116 


| Vw 


VIs 


VIIs 


IIs 


IIe i 


IVs 


| VIs 


VIIs 


| 
| 
| 
| 
| 
| 
| 
| 


Corn 


80 


75 


See footnote at end of table. 


Irish Dry beans 
potatoes 
N | ፲ N I 
Cwt | Cwt Cwt Cwt 
| | 
---| PRE -=-= | መጨ: 
| 
| 
-== | መመ Zee! መጨ 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | | 
| | 
| | | 
| | 
150 250] 10] 13 
| | 
| | | 
110! 240 8 | 10 
| | | 
| | | 
=== | መመመ ---| a" 
| | 
| | | 
290 | 345! 151 18 
| | 
| | 
2901 350 15! 18 
| | 
| | 
-== | ---| 一 一 一 一 一 一 
| 
| | 
=== | መጫ ድው መመመ 
| 
| 
---| Mur iin PAW 
| | 
| | 
| | 
| | 
2751 370 | 17 20 
| | 
| | 
270| 365 17 20 
| 


| Bromegrass- 
| alfalfa hay 


I N 
Tons 


3.0 


| 
Oats 


40 


38 


75 


75 


80 


80 


40 


153 


35 


30 


40 


35 


20 


154 Soli Survey 
TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 
| | | | | 
Soil name and Land Corn I Irish | Dry beans | Bromegrass- | Oats | wheat 
map symbol capability | potatoes | | alfalfa hay | 
IN koa IN | I | N I | N | ዝ | N 
| Bu | Bu | Cwt | Cwt | Cwt Cwt | Tons 1 Bu | Bu 
| | | | | | | 
62-------------- VIIw ---| ---| ---| >==4 ም --| መ= | --- | --- 
Dawson | | | | | | 
| | | | | | | 
63።. | | | | | ] 
Pits, borrow I | | | | ] 
| | | | | | 
64A------------- VIIw ==> ---| --- | መ== --- ===ዝ === --- | --- 
Ensign | | | | | 
| | ] | | 
65-------------- Vw E ---| ---| icd ---| ---| -=-= --- | --- 
Wheatley | | ۱ | 
| ] | | | 
66C------------- VIs === ---| sss] sz Se ---| === መ= | --- 
Wallace | | I | I 
| | | | | | 
67B------------- VIs === ---l ==> | === ==>] مات‎ | rir --- | --- 
Eastport | | ] | | 
| | | | | | | 
69A------------- VIIw = ---| sez iur ---| ---| --- | --- | --- 
Winterfield | | | | | | | 
| | ] ١ | | 
70A*------------ IVw ---| ፥>> | ===] ---| mE ---| E --- | --- 
Au Gres- | | | | | 
Roscommon | | | | | | | 
| | | | | | | 
qy*------2---2-2--- VIw | ss ---| ---| ---| === see] መመ | --- | --- 
Roscommon-Tawas | | | | | | 
| | | | | | 
73A------------- IIs | 95 ---| 255| 360| 15 18 3.5 75 | 40 
Omena | | | | | | | 
| | | | | | | 
73B------------- IIe | 90 ---| 2401 340 | 13 17) 3.5 | 75 | 38 
Omena | | | | | | | 
| | | | | | 
73C------------- 1116 | 10 ---| 225| 3201 10] 13 3.3 ۱ 70 35 
Omena I ۱ | | | | 
| | ] | | | | 
T73C2------------ IIIe | 65 | === 2101 3001 8۱ 10 3.0 | 65 30 
Omena | | | | | | 
| | | | | | | 
T3D------------- IVe | ---| => zzz] ---| ---| --- 2.1 | --- | --- 
Omena | | | | | | 
| | | | | | 
T3p3------------ VIe | ===] ==> ---| >>” | ->> | መሙ 1.8 | ==> --- 
Omena | | | I | | 
| | | | | | | 
T7$-------------- Vw | sacl == ==> ---| ---| rem SSR i --- | --- 
Pinconning | | | | | 
| | | | | | 
16A------------- ፲፲፲ዛ | 85 | --- 200] ===] 8 | => 3.0 | 60 | 30 
Allendale | | | | | | | 
| | I I | | 
81B------------- VIs | ---| sas] -->- s=| ===[ -->- => | --- | --- 
Croswell | | | ] | | 
| | | | | | | | 
83B*------------ IIIs | ==” | ===] -==| -== | ===; === === መ=>= | ----- 
Kiva-Alpena | | | | | | 
| | | | | | | 
84*. | | | | | | | 
៦108, quarry | | | | | | | 
] | | | | | 


See footnote at 


end of table. 


Presque Isle County, Michigan 


TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 


| | | 
Soil name and | Land | Corn | Irish | Dry beans | Bromegrass- | Oats 
map symbol |capability| | potatoes | | alfalfa hay | 
| | N ፲ | N | ፲ IN | I | N | N 
| | Bu Bu | Cwt | Cwt | Cwt | Cwt | Tons | Bu 
| | | | | | | 
85A------------- | VIs | eee ---|  ---|  ---| سد‎ ---| --- | --- 
Esau | | | | | | 
| | | | | | | 
86F*, | | | | | | 
Udorthents and | | | | | | 
Udipsamments | | | | | | | 
| | | | | | | | 
87០. | | | | | | 
Udorthents | ١ ۱ | | | 
| | | | | | | | 
89B------------- | IIIs I 60 ---| 4901 340 | 8 13 | 2.5 | 40 
Ocqueoc | | | | | | 
| | | | | | | | 
90B------------- | IVs | 50 ---| ---| ->-”> | --=> | ->”= | --- | 40 
Zimmerman | | | | | | | | 
| | | | | | | | 
91B------------- | VIs | See ---| ---l ses] === ===: === | == 
Alpena | | I I | | | | 
] | | | | | | | 
32ወመመመመመመመመመመመመፍ | VIw | መመመ ]دب‎ ===1 ===: ===] +s] د | دب‎ 
Kinross | | | | | ] | 
| | | | | | | | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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25 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--CAPABILITY CLASSES AND 5 


(Miscellaneous areas are excluded. 
entry indicates no acreage) 


VIII 


(Major management concerns (Subclass) 


Absence of an 


| 
Class | Total | | | Soil 

| acreage | Erosion | Wetness | problem 
| | (e) | (w) | (8) 
| | Acres | Acres | Acres 
| | | | 
| | | | 

፲ ] ===] === | sy መ 
| | | | 

11 | 83, 927) 41,150 | 39,474 | 3,303 
| | | | 

III | 61,007| 14,169 | 17,249 | 29,589 
I | | | 

IV I 59,582| 2,865 | 14,983 | 41,734 
| | | | 

۷ | 40, 3251 --- | 40,125 | “== 
| | | | 

VI | 136,787| 768 | 80,339 | 55, 680 
| | | | 

VII | 26,7991 1,417 | 11,605 | 33,777 
| | | 
| | I 
| | | 


Soil Survey 


Presque Isle County, Michigan 


(Only the soils suitable for production of commercial trees are listed. 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available) 


Soil name and 
map symbol 


4B, 4C---------- 


5B, 5C---------- 
Rubicon 


Rubicon 


6B, 6C---------- 
Alpena 


See footnotes at end 


Ordi- 


Management concerns 


| Equip- 


nation|Erosion | ment 


symbol {hazard 


| 
| tion 
| 


2W ۲ Severe 


ŚW 


65 


45 


4R 


3F 


3L 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight 


slight 


Moderate 


Slight 


Slight Severe 


Slight  |Moderate 


of table. 


|Seedling| Wind- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


limita-|mortal- 


ity 


Severe 


Severe 


Slight 


| throw 
| hazard 


Severe 


|Severe 


Moderate|Moderate|Slight 


Moderate|Moderate|Slight 


Moderate |Moderate|Slight 


Moderate |Moderate|Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 
| 
I 
| 
| 
| 
[Slight 
| 

| 

i 

I 

| 

| 

| 

| 


| Potential productivity 


jQuaking aspen------- | 
|White spruce-------- | 
| | 
[Balsam fir---------- 
[Northern whitecedar-| 
|Quaking aspen------- | 
IBlack ash----------- 
|86 maple----------- 
I | 
IBigtooth aspen------ | 
[White oak----------- | 
[Northern red oak---- | 
|Red maple----------- 
|Black cherry-------- | 
| | 
|Quaking aspen------- | 
|Jack pine----------- | 
{Red pine------------ 
|Bigtooth aspen------ | 
|Northern red oak----| 
|Red maple----------- 
|Paper birch--------- 
|Eastern white pine--| 
| | 
| 00381159 aspen------- | 
1Jack pine----------- 
| 861. pine------------ | 
|Bigtooth aspen------ | 
|Northern red oak----| 
|Red maple----------- 
[Paper birch--------- 
|Eastern white pine--| 
| I 
|Sugar maple--------- 
IBalsam fir---------- 
JQuaking aspen------- | 
|Paper birch--------- 
White spruce-------- i 
INorthern whitecedar-| 
[Yellow birch-------- 


Sugar maple--------- 
Quaking aspen--- 
Yellow birch 


|American basswood---| 
|American beech------ 
|Eastern white pine-- 
Northern red oak---- 
|Eastern hemlock----- 
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Absence of an entry indicates that 


|Volume*|Trees to plant 


| 
Common trees |Site 
| | index | 
| | 
| | 
| 
Black spruce-------- | 20 
Balsam fir---------- | 46 
|Black ash----------- | 
INorthern whitecedar-| --- 
|Paper birch--------- | --- 
Tamarack------------ | emm 
Red maple----------- | --:= 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Eastern white 
pine, red 
pine. 


Red pine, jack 
pine, eastern 
white pine. 


[Red pine, jack 
| pine, eastern 
| white pine. 

| 


Red pine, jack 
pine. 


White spruce, 
red pine, 
eastern white 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ۰ 
| 

| 

| 

| 

| 
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Soil name and 
map symbol 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | 

lordi- | 
|Ination|Erosion 
| symbol |hazard 
| | 


Management concerns 


| Equip- 
| ment 

| limita- 
| tion 


| 
Seedling| Wind- 
mortal- | 
ity 


throw | 
| hazard 


| Potential productivity 
| | 
| Common trees 

lindex| 
| | 


Soll Survey 


|Site |Volume*|Trees to plant 
| 


Onaway 


98, 
Summerville 


10B, 
Cunard 


Alstad 


| | 
| | 
| 3R 
| 


| 3L {Slight 


| 3R 


3D 


Slight 


3D 


3W 


] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 4W | 
| 
| 
| 
| 


|Moderate | Moderate 


Moderate 


Moderate |Moderate|Slight 


Moderate 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnotes at end of table. 


Slight |slight 


| 

| 

| 

| 

] 

| 

| 

| 

| 

| 
Slight ۴ 

| 

| 

| 

| 

| 

| 

| 

| 

Islight 

| 


| 
| 
| 
| 
| 
| 
| 
| 


|Moderate | Severe 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
] 
و1 ۱51 
| 


| | 
| | 


| | 
Slight 


Moderate 


Moderate|Red maple----------- | 


{Moderate |Northern whitecedar- | 


| | 
| | 
|Sugar maple--------- 
IQuaking aspen------- | 
[Yellow birch-------- 
۱1860 pine------------ | 
lAmerican basswood---| --- 
lAmerican beech------ poe 
[Eastern white pine-- 
|Northern red oak---- 
|Eastern hemlock----- 
| | 
| 

|Sugar maple--------- 
{Quaking aspen------- 
|Balsam fir------ 
|Yellow birch---- 
|Northern red oak---- 
{Red pine------------ 
|American basswood--- 
[White ash----------- 
| 

{Sugar maple--------- 
| 0031159 aspen 
IBalsam fir---------- 
[Yellow birch- 
{Northern red oak----| --- 
|Red pine------------ መመመ 
|American basswood---| 
۱۷۳۲۵ ash----------- 
| | 
[Sugar maple--------- 
Paper birch--------- 
|American beech------ | 
Quaking aspen------- | 
Northern whitecedar- | 
Balsam fir---------- 
(Red pine------------ 
{Eastern white pine--| 
| | 
Sugar maple--------- | 
American basswood---| 
American beech------ ۱ 
۱۷۳16۲۵ ash----------- 
{Northern red oak----| 
IBigtooth aspen------ | 
| | 


| American basswood---| 
|American elm-------- | 
| 0081129 aspen------- | -— 
INorthern red oak----| 
|Sugar maple--------- 

|Bigtooth aspen------ | 
| | 


|Quaking aspen------- | 
|Paper birch--------- 
|Red maple----------- 
| | 


| 

| 

IWhite spruce, 
| red pine, 

| eastern white 
| pine. 


| 

| 

| 

| 

| 

| 

| 

IWhite spruce, 

| red pine, 

| Norway spruce. 
| 
| 
| 
| 
| 
| 


IWhite spruce, 
| red pine, 
| Norway spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Red pine, white 
spruce, 
eastern white 
pine. 


Eastern white 
pine, white 
spruce, black 
Spruce. 

| 


| 
Red maple, 


| white spruce, 
white ash. 


Presque Isle County, Michigan 


Soil name and 
map symbol 


158, 15C, 
Krakow 


15D--- 


Roscommon 


Brevort 


Hessel 


JOrdi- 


Ination|Erosion 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| symbol|hazard 


6A 


3F 


4W 


6W 


2W 


6W 


Management concerns Potential productivity 


Equip- 
ment 


tion 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight 
| 
| 
| 


| 
Moderate 


Severe 


Severe 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ł 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe 
| 

] 

| 

| 

| 

| 

| 

| 


See footnotes at end of table. 


ity 


Slight 


Slight 


Slight 


Severe 


Severe 


Severe 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
|Seedling| Wind- 
limita-|mortal- 


throw 
hazard 


Slight 


Slight 


Moderate 


Severe 


Severe 


Severe 


| Common trees 


Moderate |Moderate|Moderate|Quaking aspen------- | 


[Red pine---- - - -- -- -- -- | 
Jack pine----------- 
Northern red oak----| 
Black cherry-------- | 
Eastern white pine--| 
Bigtooth aspen 
Red maple------ 
Paper birch--------- 


Quaking aspen------- | 
Sugar maple---- 


Black cherry--- 
Paper birch---- -- 
Yellow birch-------- 
American basswood--- 


Sugar maple--------- 
jQuaking aspen-- 
{American beech------ 
American basswood--- 
White ash----------- 
Paper birch- 
Balsam fir---------- 


Northern red oak---- 


Quaking aspen------- 


Quaking aspen------- 
Black spruce--- 
Northern whitecedar-| 
Jack pine----------- 
Balsam fir----- 

Red maple------ 

Yellow birch 


Quaking aspen------- | 
Balsam fir---------- | 
Northern whitecedar- | 
American basswood--- | 
Red maple----------- 
Black spruce 


Balsam fir---------- | 
[White spruce-------- 
IBlack ash----------- 
|Eastern white pine--| 
Eastern hemlock----- | 
INorthern whitecedar-| 
(Black spruce-------- 
| 0031159 aspen------- | 
| | 


| 
{Site 
| lindex| 


159 


{Volume*|Trees to plant 


{Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

| 

| 

I 

| 

{Red pine, white 
| spruce, 

| eastern white 
| pine. 

| 

| 

| 

| 

[White spruce, 


| eastern white 
| pine, red 
| pine. 


Red pine, 
eastern white 
pine, white 
spruce. 


Black spruce, 
northern 
whitecedar, 
tamarack. 


Eastern white 

| pine, northern 
| whitecedar. — 

| 


160 Soil Survey 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | Management concerns Potential productivity 


| 
Soil name and |Ordi- | | Equip- | [ [ 0 | 
map symbol |nationiErosion | ment  |Seedling| Wind- | Common trees |Site |Volume*|Trees to plant 
|symbolihazard | limita-|mortal- | throw | | index| | 
I | | tion | ity | hazard | | | | 
| | | | | | | | 
| | | | | | | | 
21-------------- | 5W |Slight Severe Severe Severe |Balsam fir---------- | 40 | 71 (White spruce. 
Cathro | | | | [Northern whitecedar-| 15 | 20 | 
| | | | |Tamarack------------ 35 | 23 | 
| | | | |Paper birch --- | --- | 
| | | | |Red maple----------- 40 | 26 
| | | | [Black spruce-------- |] 15 1 23 
| | | | IWhite spruce-------- | --- | --- 
| | | | | | | 
23-------------- | 2w ۱5119۴ Severe |Severe |Severe ۱581۵01 spruce-------- | 15 | 23 
Greenwood I | | | | |Balsam fir---------- | 39 | 69 
| | | | | |Tamarack------------ | “>> | --- 
| | | | | | | | 
248, 24C-------- | 3A {Slight [Slight {Slight [Slight |Sugar maple--------- | 63 | 38 ۱۳8۵۵ pine, 
Melita | | | | | |Quaking aspen------- | --- | መ eastern white 
I | | | | [Red pine------------ | =] --- | pine. 
| | | | | [Red maple----------- | --- | mE 
| | | | | Eastern white pine--| --- | wee 
| | | | | Yellow birch-------- | “>> | --- 
| | | | | American basswood---| --- | ==> | 
| | | | | Black cherry-------- |>| --- | 
| | | | | American beech------ | --- | --- | 
| | | | | | | 
25A------------- | 6W |Slight [Severe |Moderate|Severe  |Quaking aspen------- | 70 | 81 |White spruce, 
Au Gres | | | | Bigtooth aspen------ | “==> | --- red pine, 
| | | Balsam fir---------- | --- | --- | eastern white 
| | | | Paper birch--------- | --- | መ= pine, Norway 
| | | | Yellow birch-------- | “== | --- | spruce. 
| | | Red maple----------- | “=> | --- 
| | | | |Eastern hemlock----- | --- | ===> | 
| | រ ۱ | [Eastern white pine--| === | ==> | 
| | | | | INorthern whitecedar-| --- | ==> | 
| | | | | | | | 
28A------------- | 3W |Slight [Severe |Moderate|Severe  |Sugar maple--------- | 60 | 38 |White spruce, 
Moltke | | | | | [Red maple----------- | === | === | eastern white 
| | | | {American beech------ | == | =-- | pine. 
| | | | JAmerican basswood---| --- | --- | 
| | | IWhite ash----------- --- | ==> | 
| | | |Quaking aspen-- ere |. =” | 
| | | |Paper birch--------- | “==> | ===] 
| | | |Balsam fir---------- | === | -— | 
| | | | [White spruce--- --- | --- | 
| | | | |Eastern hemlock --- | --- | 
| | | | |Yellow birch-------- --- | --- | 
| | | INorthern whitecedar-| === | --- | 
| | | | | | 
298-------------- 2W |Slight Severe |Severe {Severe |Red maple----------- $0 | 32 
Glawe | | | | |Quaking aspen------- --- | --- 
| | | | {Balsam fir----- --- | --- 
| | | | |Black spruce | --- | --- 
| | | | [Black ash--- ودب‎ v 
| | | | | [White spruce Bee ic. lm 
| i | | Northern whitecedar-| --- | --- 
| | | | | | | 
30--- ---ዴ-------- | 2W |Slight Severe |Severe Severe  |Quaking aspen------- 45 | 30 |Black spruce, 
Evart | | | | | Red maple----------- 40 | 28 | tamarack. 
| | | | | Northern whitecedar- 15 | 20 | 
[ | I | | Black spruce-------- | 15 | 23 | 
| | | | | Balsam fir---------- | 40 | 71 | 
| | | | | Tamarack------------ | 35 | 23 
| | | | | Swamp white oak----- | “>> | --- 
| | | | | | | | 


See footnotes at end of table. 


Presque Isle County, Michigan 


Soil name and 
map symbol 


31B, 31C-------- 
Mancelona 


Mancelona 


Detour 


Ingalls 


Gladwin 


| 
|Ordi- 
[nation 
| symbol 


| 4W 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Erosion 
hazard 


slight 


Management concerns 


| Equip- 
| ment 


tion 


۱ 
| 
| 
| 
slight 
I 
| 
I 
۱ 
I 
I 


|seedling| Wind- 


limita-|mortal- 


ity 


Slight 


Moderate |Moderate|Slight 


Slight 


Severe 


Severe 


Severe 


Severe 


Severe 


See footnotes at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 


throw | 
| hazard | 


slight 


Slight 


Moderate |Severe 


Moderate 


Severe 


Moderate 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe 


Severe 


Severe 


Severe 


| 
| 
Common trees 


| 
I 
[Sugar maple--------- 
[Northern red oak---- 


Eastern white pine-- 
|Yellow birch-------- 
| 
[Sugar maple--------- 
Northern red oak---- 


Jack pine----------- 
Eastern white pine-- 
Yellow birch-------- 


I 
IBalsam fir---------- 
|White spruce-------- 
INorthern whitecedar- 
|Quaking aspen------- 
|Black spruce 
|Paper birch--------- 
۱۷61 10۷ birch-------- 
| 

JQuaking aspen------- | 
|ሸከ1456 ash--- 
Red maple--- 
Sugar maple- 


Jack pine----------- 
Northern pin oak----| 
Northern whitecedar-| 
Balsam fir---------- 
Paper birch- 
Red maple------ 

Bigtooth aspen------ | 
Eastern hemlock----- | 
Yellow birch-------- | 


Quaking aspen------- | 
Bigtooth aspen------ | 
Black ash----------- 
Red maple 
Swamp white oak----- | 


Quaking aspen------- 
Sugar maple---- 
Eastern hemlock----- | 
Eastern white pine--| 
Red maple----------- 
Bigtooth aspen- 
Balsam fir---------- 
Paper birch--------- 
|white spruce-------- 
| 


Balsam fir---------- 
|Black spruce-------- 
Northern whitecedar- 
White ash--- 
|Paper birch--------- 
|Quaking aspen------- 
| 


Site 
index 


161 


Potential productivity I 


I 
Volume*|Trees to plant 


37 |Red pine, 
--- | eastern white 
--- | pine. 
تج‎ | 
--- | 
">> | 
| 
37 |Red pine, 
--- | eastern white 
--- | pine. 
gx 
از :جرج‎ 
===: | 
| 
96 |white spruce, 
96 | eastern white 
==> | pine. 
عم‎ ol 
">> | 
رش تا‎ „| 
zt 
I 
64 |Eastern white 
--- | pine, white 
--- | spruce. 
eem] 
إن“ سدكت‎ 
===-1. 
=== | 
--- | 
--- | 
--- | 
Szer; 
--- | 
ន „| 
| 
22 | 
===] 
==> | 
Se 
= 
| 
64 |White spruce, 
34 | eastern white 
==> | pine: 
99 
36 
64 | 
102 | 
57 | 
103 | 
| 
71 |Northern 
--- | whitecedar. 
| 
| 
| 
| 


162 


Soil name and 
map symbol 


39B, 
Grayling 


Nunica 


Bowers 


Hettinger 


43B, 
Graycalm 


Graycalm 


Au Gres 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | 
|Ordi- | 
|nation|Erosion | 
|symbol |hazard 
| | 


ment 


| 48 [Slight 


| 3L |Slight 


| 7W [Slight 


| 6W ۲ Severe 


Slight 


Moderate 
i 
| 


Slight Severe 


| 
| 
| 
| 
| 
| 
| 
| 


See footnotes at end of table. 


mortal- 
ity 


Slight 
| 
| 
I 
۱ 
۱ 
| 


Moderate |Slight 


|Severe 


Moderate |Moderate 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Management concerns 
| Equip- 
Seedling| Wind- 
throw | 
| hazard | 


ModeratelSlight 


Slight 


| 
| 
| 


Common trees 


I 

I 

[Jack pine----------- 
[Northern pin oak---- 
[White oak----------- 
|Red pine------------ 
|Quaking aspen------- 
| | 
|Sugar maple--------- 
{Yellow birch-------- 
[Eastern hemlock----- | 
[American basswood---| 
[Paper birch--------- 
[White spruce-------- 
IBalsam fir---------- 
I | 


Moderate|Balsam fir---------- 


Severe 


Slight 


Moderate|Moderate|Slight 


|American basswood---| 
Iwhite ash----------- 
lYellow birch-------- | 
Northern red oak---- | 
|Quaking aspen------- | 


| 

[Balsam fir---------- 
White spruce-------- 
Black ash----------- | 
|Silver maple-------- 
IQuaking aspen------- I 
lYellow birch-------- I 
Northern whitecedar- | 
American basswood---| 
[White ash----------- 


Bigtooth aspen------ | 
Northern red oak----| 
Jack pine----------- | 
|Red pine------------ 
Paper birch--------- 
Eastern white pine--| 
American beech------ | 


Bigtooth aspen------ | 
Northern red oak----| 
Jack pine----------- 
Red pine------------ | 
|Paper birch--------- 
|Eastern white pine--| 
|American beech------ | 
| | 


Moderate |Moderate|Red pine------------ | 


JEastern white pine--| 
IBalsam fir-- 
IPaper birch--------- 
{Northern pin oak----| 
IRed maple----------- 
| | 


Potential productivity 


| 
Site 
index| 


Soil Survey 


|Volume*|Trees to plant 


Jack pine, red 


| 
| 
| 
| 
| pine. 
| 
| 
| 
| 


IWhite spruce, 

| red pine, 

| eastern white 
| pine. 


| 
| 
| 
| 
|White spruce, 

| eastern white 


| pine, Norway 
| spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Red pine, 

| eastern white 
| pine. 

I 


| 

| 

| 

| 

|Red pine, 
| eastern white 
| pine. 

| 

| 

| 

| 

| 


|Red pine, 

| eastern white 
| pine, white 

| spruce. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


I | Management concerns Potential productivity 
Soil name and  lOrdi- | | Equip- | | | | | 
map symbol Ination[Erosion | ment  |Seedling| Wind- Common trees |Site |Volume*|Trees to plant 
Isymbol|hazard | limita-|mortal- | throw lindex| ۱ 
| | tion | ity | hazard | | 
| | | | | | | 
| | | | | | 
45B------------- | 7A [Slight |Moderate|Moderate|Slight  |Red pine------------ | 60 


101 |Red pine, 
| --- | eastern white 


Eastern white pine--| --- 
Northern pin oak----| --- 


--- | pine, jack 
--- | pine. 


| 
I | 
| | 
| | 
| | | 
| | | | | ] 
| | | | | | 
| | | | | iQuaking aspen------- | --- | መመ | 
| | | | | |Bigtooth aspen------ [755117 دجك‎ | 
| | | | | [Northern red oak----| === | --- | 
| | | | | |Red maple----------- [dme 
| | | | | lAmerican basswood---| --- | --- | 
| | | | | |Paper birch--------- |. መመ> | == | 
| | | | | | | | 
478, 47C, 47D---} 3A |Slight |Slight |Slight slight |Sugar maple--------- | 64 | 40 |Red pine, white 
Cheboygan | | | | | IQuaking aspen------- | “== | --- spruce, 
| I | | | | ዘከ156. ash----------- | --- | --- | eastern white 
| | | | | |American basswood---| --- | ጅ== Pine. 
| I ۱ | | [American beech------ | --- | --- 
| | | | | [Red maple----------- | --- | === 
| | ] | | lEastern white pine--| --- | --- 
| | | | | | | | 
47E------------- | 3R |Moderate|Moderate|Slight  |Slight  |Sugar maple--------- | 64 | 40 |Red pine, white 
Cheboygan | | | | |Quaking aspen------- | --- | --- | spruce, 
| | | | IWhite ash----------- | eem --- | eastern white 
| | | American basswood---| --- | --- pine. 
| | | (American beech------ | --- | --- 
| | |Red maple----------- | “=> | --- 
| | [Eastern white pine--| --- | --- 
| | | | 
51B, 51C-------- 25 |Slight Moderate|Moderate|Slight Red maple----------- | 53 | 34 |Red pine, jack 
East Lake | | INorthern red oak----| --- | መመመ pine, eastern 
| | | 0081159 aspen --- | --- | white pine. 
I Red pine------- 55 | 88 | 
| Jack pine --- | --- | 
I Paper birch ===] =>=> | 
| | | | | | 
5lE------------- 2R |Moderate|Moderate|Moderate|Slight Red maple 53 | 34 |Red pine, jack 
East Lake | | Northern red oak----| --- | --- | pine, eastern 
| ۱ ۱ Quaking aspen------- | --- | --- | white ጅ1ከ9. 
۱ | [Red pine------------ 55 | 88 | 
| | | Jack pine----------- --- | --- | 
| | | Paper birch--------- c exsul 
| | | | | | 
52A, 52B-------- | 3W (Slight |Severe Moderate|Severe  |Red maple----------- 65 40 [White spruce, 
Hagensville | | | |Paper birch--------- መ= --- | Norway Spruce, 
I | | 1Balsam fir---------- --- --- | eastern white 
| | | JNorthern whitecedar-| --- --- | pine. 
] | | [Black ash----------- | መ=ሙ was | 
| | | lQuaking aspen------- | -— --- | 
| | | | IBigtooth aspen------ ==> === 1 
| | | | | | | | 
53-------------- | 6W |Slight ۵ Severe |Severe  |Balsam fir---------- | 45 | 83 | 
Hessel | | | | [White spruce-------- --- ==> | 
| | | | |Black ash----------- --- --- | 
| | | | |Eastern white pine--| ==> --- | 
I | | | | lEastern hemlock----- --- --- | 
| | | | |Northern whitecedar-| --- ==> | 
| | | | |Black spruce-------- --- --- | 
| | | ۱ |Quaking aspen------- --- --- | 
| | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Soil name and |Ordi- | | Equip- | 


map symbol |nation|Erosion | ment 
|symbol|hazard 
tion 


| 
| 
| 
| 
55B------------- | 3۳ | 
Johnswood 
| 
| 
| 
| 
| 


560**: 
Deer Park------ | 45 


Slight Moderate 


ISeedling| Wind- 
throw 
| hazard 


| 
| 
| 
| 
| 
| 
| 
| 


limita-|mortal- 


ity 


Moderate 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 


Moderate |Moderate | Severe 


Slight 


| | Management concerns Potential productivity 
ا ا‎ se ÁÁ 


Common trees |Site 


Sugar maple--------- 
American beech------ | 
Balsam fir---------- 
American basswood---| 
iPaper birch--------- 
Northern whitecedar-| 
White ash----------- 
Eastern hemlock----- 


Jack pine----------- 
Eastern white pine-- 
|Northern red oak---- 
lAmerican beech------ 
|Quaking aspen------- 
|Paper birch--------- 
|Black cherry-------- 
| | 


Croswell------- i 55 |Slight  |Moderate|Moderate|Moderate|Quaking aspen------- 


| | 
| 
Au Gres-------- | 6w |Slight (Severe 


57A, 57B-------- | 3L 
Grace 


Slight ۷۵6۵ 


Kalkaska 


See footnotes at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 


Mode rate 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
588, 58C-------- | 35 |Slight  |Moderate|Moderate|Slight 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe 


Slight 


|Red pine------------ 
[Jack pine----------- 
INorthern red oak----| 
|Black cherry-------- | 
|Eastern white pine--| 
{Bigtooth aspen------ I 
|Red maple----------- 
|Paper birch--------- 
| | 
|Quaking aspen------- | 
|Bigtooth aspen------ | 
|Balsam fir---------- 
|Paper birch--------- 
| Yellow birch-------- 
Red maple----------- 
Eastern hemlock----- 
Eastern white pine--| 
Northern whitecedar- 


|Sugar maple--------- 
|Red maple----------- 
American beech------ 
[American basswood--- 
(White ash----------- 
Yellow birch 
[Eastern white pine--| 
Eastern hemlock----- 


{Sugar maple-- 
|Quaking aspen 
|Red pine------------ 
|Eastern white pine--| 
|American beech------ | 
|Paper birch--------- 
|Northern red oak----| 
|Red maple----------- | 
|Bigtooth aspen------ | 
| | 


Soil Survey 


| 
| 
| |Volume*|Trees to plant 
| |index| 
| 
| 
| 


Red pine, white 
spruce, Norway 
spruce. 


Red pine, jack 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| pine. 
| 
| 
| 
| 
| 
| 
| 


|Red pine, 

| eastern white 
| pine, white 

| spruce. 


| 

| 

| 

| 

| 

| 

[white spruce, 

| red pine, 

| eastern white 
| pine, Norway 
| spruce. 

| 


| 
Red pine, 
eastern white 
| pine, white 
spruce. 


Presque Isle County, Michigan 


Soil name and 
map symbol 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


165 


Common trees 


Site 
index 


Potential productivity | 


| 

Volume* |Trees to plant 
| 
| 


I ሰራ ከ Z ZZ ee ey‏ پیش 


60B, 
Deer Park 


Deer Park 


Ensign 


Wheatley 


Wallace 


Eastport 


lOrdi- | Equip- | | 
Ination|Erosion ment  |Seedling| Wind- 
[symbol |hazard limita-|mortal- | throw 
I tion | ity | hazard 
| | | 
| | | 
| 4S |Slight Moderate|Moderate|Slight 
| | | 
| | | 
| | | 
| ۱ I 
I | | 
I | | 
| | | 
| | | 
| 4R |Moderate |Moderate |ModeratelSlight 
| | 
| | | 
| | | 
| | 
| | 
| | 
| | 
| | | 
| 2W ۲ Severe ۱5۵۷۵۲۵۵ ۷۲۵ 
| | | 
] | | 
| 2W ۲ Severe Moderate | Severe 
| | | | 
| | | | 
| | | 
| | 
| 
| 
| 
| 
2۷ [Slight Severe Severe |Severe 
| 
| | 
| | 
| | | 
| | | 
| | ۱ 
6D |Slight Moderate |Moderate |Slight 
i | | | 
| | | 
| | | 
| | | 
| I | | | 
| I | | | 
| | | 
| | | | 
| | | | 
| 75 |Slight  |Moderate|Moderate|Slight 
| | 
| | 
| | 
| | 
| | 
| | 


See footnotes at end of table. 


Eastern white pine-- 
Northern red oak---- 
American beech 
Quaking aspen 
Paper birch--------- | 
Black cherry-------- | 


Eastern white pine-- | 
Northern red oak----| 
American beech 
Quaking aspen------- 
Paper birch--- 
Black cherry-------- 


Black spruce 
Tamarack 


Sugar maple 
Quaking aspen 
Bigtooth aspen 
Balsam fir---------- 
Northern whitecedar-| 
|Red pine 
Paper birch--------- 
American beech 


Quaking aspen------- | 
Balsam fir---------- | 
Northern whitecedar-| 
Black spruce-------- | 
Red maple 
Eastern hemlock 


|Red pine 
|Red maple 
|Eastern white pine--| 
Black spruce 
[Eastern hemlock 
[Balsam fir 
|Paper birch--- 
JQuaking aspen- 
|Sugar maple 
| 

|Red pine------------ 
|Jack pine 
|Quaking aspen 
|Eastern white pine--| 
|Paper birch--------- 
|Red maple----------- | 
I | 


I 
| 
64 |Red pine, jack 
5? | pine. 
<=> | 
== | 
ses. | 
“=> | 
===- | 
zx. || 
| 
64 |Red pine, jack 
57 | pine. 
55=:-| 
وج و‎ || 
see] 
--- | 
eme 
=== | 
| 
23 | 
===] 
| 
34 |Northern 
--- | whitecedar, 
--- | eastern white 
--- | pine. 
sse | 
eom. 
=== | 
===- 1 
| 
32 |White spruce, 
71 | Norway spruce, 
20 | eastern white 
23 | pine. 
26 
SS 
| 
88 |Red pine, white 
--- | spruce. 
96 
=== | 
=== | 
ess] 
70 
a7 
104 |Red pine, jack 
--- pine, eastern 


white pine. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | Management concerns Potential productivity 


|Black spruce 
{Northern whitecedar-| --- 


| 
| 
| | | 


| 
Soil name and |Ordi- | | Equip- | | | | | | 
map symbol |nation|Erosion | ment  |Seedlíng| Wind- | Common trees [Site |Volume*|Trees to plant 
| symbol |hazard limita-|mortal- throw | [index] | 
| | tion | 11ሃ hazard | | 
| | I | | | 
| | | ۱ | | 
69A------------- | 6W |Slight Severe |Moderate|Severe {Quaking aspen------- | 70 | 81 |white spruce, 
Winterfield ] | | | Red maple----------- | 65 | 40 eastern white 
| | | | ۱۷۵1۵۷ birch--------| --- | --- pine, northern 
| | | | | [White spruce--------| --- | --- | whitecedar. 
| | | | [White ash----------- | “>> | --- 
| | | 1 Balsam fir---------- | --- | --- 
| | | Black spruce-------- | “>> | --- 
| | | | Eastern white pine--| --- --- | 
| | | | | | | 
70A**; | | | | | | | 
Au Gres-------- | 6W |Slight |Severe  |Moderate|Severe Quaking aspen------- | 70 81 |White spruce, 
| ١ | | Bigtooth aspen--<--~- | se --- | red pine, 
| | | | [Balsam fir---------- | --- --- | eastern white 
| | | [ Paper birch--------- | === --- | pine, Norway 
| | | | Yellow birch-------- === --- | spruce. 
l | | |Red maple----------- |--- --- | 
{ | | |Eastern hemlock----- | --- --- | 
| | | |Eastern white pine--| --- --- | 
| | | | |Northern whitecedar-| --- ===> | 
| | | | | | | 
Roscommon------ ۱ 6W |Slight  |Severe Severe |Severe [Quaking aspen------- | 74 | 86 |Black spruce, 
| | | [Black spruce-------- | --- --- | northern 
| | | INorthern whitecedar-| “=> --- | whitecedar, 
| ١ | [Jack pine----------- PE --- | tamarack, 
| | | IBalsam fir---------- --- --- | 
| | | ] [Red maple----------- T --- | 
| | | | ۱۷۵1 10 birch-------- --- -- | 
! | I I | | | 
។ៗ**: | | | | | | 
Roscommon------ | 6W |Slight  |Severe Severe |Severe  |Quaking aspen------- 74 | 86 |Black spruce, 
| | | |Black spruce-------- --- |] --- | northern 
| | | INorthern whitecedar-| --- | --- | whitecedar, 
| | | |Jack pine----------- | --- | --- | tamarack. 
| | | | [Balsam fir---------- | --- | --- | 
| | | [Red maple----------- --- | --- 
| | ۱۲6۵11۵۷ birch-------- --- | --- 
| | | | | 
Tawas---------- | 5w [Slight Severe  |Severe Severe |Balsam fir---------- 40 | 71 
| | | {Northern whitecedar-| --- | --- 
| | |Quaking aspen------- | “>> | --- 
| | | | |Black ash----------- | መ= | --- 
۱ | | |Red maple----------- | “>> | --- 
| | | | | | 
73A, 738, 73C, | | ] | | | | 
73C2, 73D, | | | | | | | | 
73Dp3----------- | 3L |Slight |Moderate|Slight Slight (Sugar maple--------- | 61 | 38 |Eastern white 
Omena | | | | [Yellow birch-------- | === | --- | pine, white 
| | | ] |Eastern white pine--| --- | --- | spruce, red 
] | | | | [white ash----------- | --- | --- | pine. 
| | | | | |American basswood---| --- | --- | 
| | | | | | | | 
15-------------- | 3W {Slight |Severe |Severe Severe |Quaking aspen------- | 50 | 43 |Northern 
Pinconning | | | 1 |Black ash----------- --- | ==> | whitecedar. 
| | | | | 
| | | | | 
| | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| Management concerns | Potential productivity 
Soil name and Ordi- | Equip- | | | 
map 1 nation|Erosion ment  |Seedling| Wind- | Common trees ISite |Volume*|Trees to plant 
symbol |hazard limita-|mortal- | throw | | index | 
١ tion | ity | hazard | | 
| | | | | 
| I | | | 
76A------------- 4W |Slight Severe  |Moderate|Moderate|Quaking aspen------- | 60 64 |White spruce, 
Allendale | | | [White ash----------- | <== wow eastern white 
| | | |Eastern white pine--| --- መመ pine. 
| | | [White spruce-- مج‎ | መመመ === | 
| | | |Paper birch-- --| --- |. -= | 
| | | Balsam fir--- em] === 
I | | Red maple----------- | -== | gez: 
| | | | | | | 
81B------------- ۱ 55 15149ከ5  |Moderate |Moderate|Moderate |Quaking aspen------- | 68 | 18 1864 pine, 
Croswell | | | Red pine------------ | 55 | 88 | eastern white 
| | ] Balsam fir---------- | 53 | 102 | pine, white 
| I | Eastern white pine--| --- | --- | spruce. 
| | | Bigtooth aspen------| 69 | 80 | 
I I I Red maple------ تست‎ | ">> | 
| I | | Paper birch--------- | 54 | 55 | 
| | | | Northern whitecedar-| 54 | 82 | 
| I | | | | | 
83B**: I | | | | | 
Kiva----------- | 3A ۲ Slight {Slight ۲ Sugar maple--------- | 61 | 38 |Red pine, 
| | | | American basswood---| --- | --- | eastern white 
| | | ۱ Quaking aspen------- [esses] --- | pine. 
| | | | |Bigtooth aspen------ ==> | -=-> | 
| | | | |White spruce-------- ==> d ===] 
| | | | IBalsam fir---------- | سا‎ | 
| | | Northern red oak---- 59 | 49 | 
| | | | | 
Alpena--------- | 3ኛ |Slight |Slight  |Moderate|Slight Sugar maple------ - - - 61 | 53 |Red pine, jack 
| | | Balsam fir-- ===: | --- | pine. 
| | | Quaking aspen------- --- | --- | 
| | | |Paper birch--------- --- | ===> | 
| | | White spruce-------- aes, | --ሠ | 
| | | Northern whitecedar-| --- | ===. | 
l | | Yellow birch-------- |] --- | 
I | | | | 
85A------------- | 4w |Slight Severe Moderate | Severe Quaking aspen------- | 55 | 53 |White spruce, 
Esau | | Balsam fir---------- | “>> | --- | eastern white 
| | Northern whitecedar-| --- | --- | pine, northern 
| ١ |Red maple----------- --- | --- | whitecedar. 
| | |ጅ8ጅፀጅ birch-- ==> | === | 
ł | | 15156 spruce-------- | “== | --- 
i | IBlack ash----------- | --- | መ= 
| | | | | 
89B------------- I 35 1 Moderate|Moderate|Slight  |Sugar maple--------- | 63 | 39 |Red pine, white 
Ocqueoc ۱ | |American beech------ | መሟ=” 1 --- | spruce, 
| | [Yellow birch-------- | “=> | --፦- eastern white 
| | |Quaking aspen------- | --- | --- | pine. 
| | [Eastern white pine--| --- | --- 
| | [Red pine------------ [መመመ ===! 
| | | [Jack pine------- መ መመመ! መመመ: 1 === | 
| ۱ | {Paper birch--------- | --- | --- | 
| | | |Red maple----------- | --- | === 
| | | | | | 
90B------------- | 85 ۲ Moderate|Moderate|Slight  |Red pine------------ 64 | 112 |Red pine, jack 
Zimmerman | | | | |Quaking aspen- 70 | 81 pine, eastern 
| | | | |Red maple----- ===> | --- | white pine, 
| ۱ | | |Jack pine----- 65 | 94 white spruce. 
| | | | {Paper birch--------- --- | --- 
| | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| | Management concerns | Potential productivity 
Soil name and |Ordi- | | Equip- | | | | | 
map symbol |nation|Erosion | ment Seedling| Wind- | Common trees |Site |Volume*|Trees to plant 
|symbollhazard | limita-|mortal- throw | index | 
| | | tion ity | hazard | | 
| | | | | | 
| | | | | | 
91B------------ -| 3F |Slight  |Moderate|Moderate|Slight Paper birch--------- 45 43 |Red pine, jack 
Alpena | | | Balsam fir---- --- --- | pine. 
| | | Quaking aspen --- ===> | 
| | | Northern whitecedar-| --- --- | 
| | | Red maple----------- 61 38 | 
۱ | | Sugar maple---------| “=> --- | 
| | | Green ash-------- wee) --- --- | 
| | | White spruce-------- --- --- | 
| | | | 
g2-------------- | 2w |Slight 6۵ Severe Severe Quaking aspen-- 45 32 | 
Kinross l | | Black spruce-- --- >>> | 
| | | Tamarack------------ a= ===: | 
| | | Northern whitecedar-| --- --- | 
| | ] Balsam fir---------- et sem] 
| | | Red maple----------- --- --- | 
| | | | 


* Volume is the yield in cubic feet Per acre per year calculated at the age of culmination of mean annual 
increment for fully stocked natural stands, 
** See description of the map unit for composition and behavior characteristics of the map unit. 


(Some terms that describe restrictive soil features are defined in the "Glossary-" 


"moderate," and "severe." Absence of an entry indicates that the soil was not rated) 


Map symbol and 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND 


Ratings for most limiting season (5) 


Logging areas 


I 
| 
| 
soil name | and 0 
| roads 
| 
| 
| 
Q----------------- |Severe: 
Lupton | wetness, 
| low strength. 
| 
3-----------------7 |Severe: 
Tawas | wetness, 
| low strength. 
| 
4B---------------- |Moderate: 
Klacking | too sandy. 
I 
I 
4c---------------- |Moderate: 
Klacking | too sandy. 
| 
I 
5B---------------- |Moderate: 
Rubicon | too sandy. 
I 
| 
5c---------------- |Moderate: 
Rubicon | too sandy. 
I 
I 
5Eg---------------- {Moderate: 
Rubicon | too sandy, 
រុ slope. 
| 
6B---------------- {Slight--------- 
Alpena | 
1 
6C---------------- |Slight--------- 
Alpena | 
| 
ឺរ2&---- ---- -- ---- س سس‎ |Moderate: 
Emmet | low strength. 
I 
7B---------------- IModerate: 
Emnet | low strength. 


| 
Log 
landings 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


Moderate: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| too sandy, 

| slope. 

| 

|Moderate: 

| too sandy. 

| 

| 

|Moderate: 

| too sandy, 

| slope. 

| 

|Severe: 

| slope. 

| 

| 
|Slight--------- 
| 

| 

IModerate: 

| slope. 

1 

|Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 
| 


Haul roads 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
IModerate: 
| too sandy. 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


ISlight--------- 
I 

| 

|Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 
| 


See text 


for definitions of "slight," 


| | Ratings for p 


referred operating season (s) 


|Preferred| Logging areas | Log | 
loperating| and skid | landings | Haul roads 
Iseason (s) | roads | 

| | | | 

| | | | 

I | | 
|Winter---|Moderate: {Severe: |Moderate: 
I | low strength. low strength.| low strength. 
| | | 

| | | 
|Winter---|Moderate: Severe: IModerate: 
| | low strength. | low strength.| low strength. 
| | | | 

| | | | 

ISpring, |Slight--------- Slight-------- Islight. 

| fall, | | 

| winter. | | 

| | | | 

ISpring, {Slight--------- |Moderate: tslight. 

| fall, | | slope. | 

| winter. | I | 

| | | | 

Ispring, ISlight--------- ISlight-------- Islight. 

| fall, | I | 

| winter. | | | 

| | | | 

Ispring,  |Slight---—-——-—- {Moderate: Slight. 

| fall, | | slope. | 

| winter. | | | 

1 | | | 

ISpring, ار‎ |Severe: |Moderate: 
| fall, | slope. | slope. | slope. 

| winter. | 1 | 

| | | i 

{Year ISlight--------- |Slight-------- {Slight. 

| round. | | | 

| | | | 

lYear ISlight--------- |Moderate: |5139ከር. 

| round. 1 | slope. | 

| | | | 

|Year ISlight--------- {Slight-------- ISlight. 

| round. | | | 

| | | | 

{Year ISlight--------- ISlight-------- |Slight. 

| round. | | | 


ueBlusiw ‘Aunos eis; ۵ 


691 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


ዕረ) 


| depth to rock.| depth to rock. 


| 
! 
Map symbol and | Logging areas | Log 
soil name I and skid | landings 
i roads | 
| | 
| | 
| | 
7C, "7C2----------- | Moderate: |Moderate: 
Emmet | low strength. | slope, 
| | low strength. 
| | 
17 ስ ከው በርክ IModerate: |Moderate: 
Emmet | low strength. | slope, 
| | low strength. 
| | 
T7E---------------- IModerate: |Severe: 
Emmet | slope, | slope. 
| low strength. | 
| | 
8A---------------- IModerate: |Moderate: 
Onaway | low strength. | low strength. 
I 
I | 
ខន------ -- ---- -- سای‎ -- -- -- -- -- ን IModerate: |Moderate: 
Onaway | low strength. | low strength. 
| l 
I 1 
8០, 8C2----------- |Moderate: |Moderate: 
Onaway | low strength. | slope, 
| | low strength - 
| | 
8D---------------- |Moderate: IModerate: 
Onaway | low strength. | slope, 
| | low strength. 
| | 
8E---------------- IModerate: ISevere: 
Onaway | slope, | slope. 
| low strength. | 
I | 
9B---------------- |Moderate: ISevere: 
Summerville | łow strength. 
| | 
| | 
gc---------------- IModerate: (Severe: 
Summerville | low strength. | depth to 
I | 
| | 
109 መው دب‎ emm |Moderate: IModerate: 
Cunard | low strength. 


Ratings for most limiting season(s) 


Haul roads 


| 
| 
1 
1 
| 
| 
| 
IModerate: 

| low strength. 
| 

1 

|Moderate: 

| low strength. 
| 

| 

|Moderate: 

| slope, 

| low strength. 
| 

|Moderate: 

| low strength. 
| 

| 

IModerate: 

| low strength. 
| 

| 

|Moderate: 

| low strength. 
| 

| 

|Moderate: 

| low strength. 
1 

| 

IModerate: 

| slope, 

| low strength. 
| 


|Severe: 


|Severe: 


rock.| depth to rock. 


IModerate: 


Ratings for preferred operating season (s) 


IPreferred| Logging areas 
loperating| ^ and skid 
Iseason (s) | roads 

| l 

| | 

| | 

1Year Islight--------- 
| round. | 

| | 

| | 

{Year Moderate: 

| round. | slope. 

| I 

| 1 

{Year |Moderate: 

| round. 1 slope. 

| | 

| | 

{Summer, {Slight--------- 
| fall, | 

| winter. | 

| | 

iSummer,  |Slight--------- 
| fall, | 

| winter. | 

I 1 

(Summer,  |Slight--------- 
| fall, | 

| winter. | 

| | 

{Summer,  |Slight--------- 
| fall, | 

| winter. | 

I | 

|Summer, . 

! fall, | slope. 

| winter. | 

| | 

|Sumner, {Slight--------- 
រុ fall, | 

| winter. | 

| | 

ISummer,  |Slight--------- 
| fall, ١ 

| winter. | 

| | 

|Summer,  |Slight--------- 


| depth to rock,| depth to rock,| fall, | 


| low strength. 
| 


| low strength. 
1 


| winter. | 


| | 


Log 
landings 


IModerate: 
| slope. 

| 

| 

|Severe: 

| slope. 

I 

I 

|Severe: 

| slope. 

I 

| 
|Slight-------- 
| 

1 

| 
ISlight-------- 
I 

I 

I 
|Moderate: 
| slope. 

I 

I 

| Moderate: 
| slope. 

I 

I 

|Severe: 

| slope. 

| 

| 

|Severe: 

| depth to 
| rock. 

I 

| Severe: 

| depth to 
| rock. 

| 
IModerate: 
| depth to 
| rock. 


Haul roads 


| 
| 
| 
| 
| 
| 
1slight 。 
۱ 
۱ 
۱ 


IModerate: 

| slope. 

1 

| 

|Moderate: 

| slope. 

| 

| 

{Slight. 

| 

i 

i 

(Slight. 

1 

| 

| 

{Slight. 

| 

| 

| 

ISlight. 

| 

| 

| 

IModerate: 

| slope. 

I 

| 

|Severe: 

| depth to rock. 
| 

| 

[Severe: 

| depth to rock. 
| 

| 
1Moderate: 
| depth to 
| 

| 


rock. 
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TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Map symbol and 
soil name 


Brevort 


Ratings for most limiting season(s) 


| 

| 

| Logging areas 
1 and skid 

| roads 
| 

| 

| 


|Moderate: 

| low strength. 
I 

I 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness, 

| low strength. 
| 

I 

IModerate: 

| too sandy. 


(Moderate: 

| low strength. 
| 

| 

(Moderate: 

| low strength. 
I 

I 

| 

|Moderate: 

| low strength, 
| slope. 

I 

I 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

| 

1Severe: 

| wetness - 


| 
Log 
landings 


Moderate: 
depth to rock, 
low strength, 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| wetness, 

| low strength, 

| depth to rock. 
I 

|Moderate: 

| too sandy. 


|Moderate: 

| low strength, 
| too flaggy. 

I 

|Moderate: 

| low strength, 
| too flaggy, 

| slope. 

| 

|Moderate: 

| low strength, 
| too flaggy, 

| slope. 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

1 

|Severe: 

| wetness. 


Haul roads 


Moderate: 
depth to rock, 
low strength. 


Severe: 
wetness. 


Severe: 
wetness, 

low strength, 
depth to rock. 


IModerate: 

| too sandy. 

I 

I 
|Slight--------- 
I 

| 

|Moderate: 

| low strength, 
| too flaggy. 

I 

IModerate: 

| low strength, 
| too flaggy. 

I 

I 

IModerate: 

| low strength, 
| too flaggy, 

| slope. 

| 

|Severe: 

| wetness. 

1 

| 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness. 

| 


| Ratings for preferred operating season (5) 


|Preferred| Logging areas 


loperatingl 
|season (s) | 


I 
| 
| Summer, 
| fall, 

| winter. 
I 

I 

| Summer, 
| fall, 

| winter. 
| 

| Summer, 
| fall, 

| winter. 
| 

| 


|Spring, 
វុ fall, 

| winter. 
| 

{Year 

| round. 
| 
|Summer, 
| fall, 

| winter. 
I 
|Summer, 
| fall, 

| winter. 
| 

| 

| Summer, 
| fall, 

| winter. 
| 

| 

| Summer, 
| fali, 

| winter. 


and skid 
roads 


| 
| 
| Slight--------- 
I 
| 
| 
| 
|Slight--------- 


|Slight--------- 
| 
| 
ISlight--------- 
| 
| 
| 
ISlight--------- 
| 
| 
| 
| 
|Slight--------- 


IWinter---|Slight------—-- 


|Winter---|Slight--------- 


D 
% 
n 
نگ‎ 
5 

| Log | 2 

| landings | Haul roads = 

۱ ۱ 9 
0 

1 | = 

| | z 

{Moderate: IModerate: z 

! depth to | depth to rock. o 

| rock, | E 

| slope. [ 9 

! | ៗ 

islight------—— |Slight. 

| | 

| | 

| | 

|Moderate: I|Moderate: 

| depth to | depth to rock. 

| rock. | 

| | 

I | 

|Slight-------- {Slight. 

| | 

1 | 

| | 

|Slight-------- ISlight. 

| | 

| | 

|Moderate: [Moderate: 

| too flaggy. | too flaggy. 

I | 

| | 

|Moderate: |Moderate: 

| too flaggy, 1 too flaggy. 

| slope. { 

| | 

| | 

[Moderate: |Moderate: 

| too flaggy, | too flaggy. 

| slope. I 

I 1 

I 1 

[Slight-------- ISlight. 

| | 

| | 

| | 

|Slight-------- ISlight. 

I 1 

I 1 

ISlight-------- islight. 


bb 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Ratings for most limiting season (s) 


1 | 
| | 


Ratings for preferred operating season (s) 


| 
| | 
Map symbol and | Logging areas | Log i |Preferred| Logging areas | Log 
soil name | and skid | landings | Haul roads loperating| and skid l landings 
| roads | | [ 58&5០ (s) | roads | 
| | | | | 
1 1 1 | 1 
| | | | | 
20--------------- |Severe: |Severe: |Severe: [Winter---|Slight--------- |Moderate: 
Hessel | wetness. | wetness. | wetness. | | | too flaggy. 
| 1 | | | | 
21--------------- |Severe: |Severe: |Severe: [Winter--- |Moderate: |Severe: 
Cathro | wetness, | wetness, | wetness, | | low strength. | low strength. 
| low strength. | low strength. | low strength. | | | 
| | | | | 
23--------------- | Severe: | Severe: | Severe: |Winter--- Moderate: |Severe: 
Greenwood | wetness, | wetness, | wetness, I | low strength. | low strength. 
| low strength. | low strength. | low strength. | 1 | 
| | | | | | 
24B-------------- IModerate: |Moderate: |Moderate: {Spring, ISlight--------— {Slight-------- 
Melita | too sandy. { too sandy. | too sandy. | fall, | | 
| | | | winter. | | 
| | | | | | 
24C--------------- |Moderate: IModerate: |Moderate: ISpring, ISlight--------- |Moderate: 
Melita | too sandy. | too sandy, | too sandy. | fall, | | slope. 
1 | slope. | | winter. | | 
| | | | | | 
25A-------------- |Severe: |Severe: [Severe: |summer,  |Slight--------- Islight----—--—- 
Au Gres | wetness. | wetness. | wetness. | fall, | 1 
| | | | winter. | i 
| | | | i 
2 8 يق‎ |Severe: |Severe: |Severe: |Summer,  |Slight--------- |Slight-------- 
Moltke | wetness. | wetness. | wetness. | fall, | | 
| | | | winter. 
l I I I | 
29---------------- |Severe: |Severe: | Severe: IWinter---|Slight--------- [Slight-------- 
Glawe | wetness. | wetness. | wetness. l | | 
| l | I | | 
30------------ -- -- ------”-” ---” |Severe: |Severe: ISevere: |Winter---|Slight--------- {Slight-------- 
Evart | wetness. | wetness. | wetness. | | | 
| | | | | | 
31B-------------- [Slight----9----- |Slight-ee------- [Slight----—--—-- | Year Slight--------- {Slight-------- 
Mancelona | | | | round. | | 
| | | | | 
31C--------------- ISlight--------- {Moderate: |Slight--------- lYear Slight--------- ]Moderate: 
Mancelona | | slope. | | round. | slope. 
| | | | | 
31E--------------- [Moderate: | Severe: |Moderate: | Year |Moderate: |Severe: 
Mancelona | slope. | slope. | slope. | round. | slope. | słope. 
| | | | | | 
33A--------------- |Severe: [Severe: |Severe: | Sumner, Slight--------- (Moderate: 
Detour { wetness. | wetness. | wetness. | fall, | | too flaggy 
| | | | winter. | | 


Haul roads 


Moderate: 


i 
1 
I 
| 
| 
| 
| 
| too flaggy. 
| 


|Moderate: 


| low strength. 


|Moderate: 


| low strength. 


| 
| 
|Slight. 


| 

| 

| 

ISlight. 

| 

| 

| 

islight. 

| 

| 

۰و ۱511 

| 

| 

(Slight. 

I 

I 

(Slight. 

| 

| 
IModerate: 
| slope. 

| 
|Moderate: 
| too flaggy. 
| 

| 


521 


AeNns ዘ08 


Map symbol and 
soil name 


Graycalm 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Ratings for most limiting season (s) 


Logging areas 
and skid 
roads 


|Severe: 


wetness. 


|Severe: 


wetness. 


|Severe: 


wetness. 


|Severe: 


wetness. 


|Moderate: 


| 
| 
| 


too sandy. 


|Moderate: 


too sandy. 


|Moderate: 


low strength. 


|Severe: 


wetness. 


|Severe: 


wetness. 


|Moderate: 


too sandy. 


|Moderate: 


too sandy. 


|Moderate: 


too sandy, 
slope. 


| 
Log 
landings 


|Severe: 

| wetness. 
| 

| 

|Severe: 

| wetness. 
| 

lSevere: 

| wetness. 
| 

| 

ISevere: 

| wetness, 


| depth to rock.| depth to rock. 


I 

|Moderate: 

| too sandy. 
I 

| 

|Moderate: 

| too sandy, 
| slope. 

| 

|Moderate: 


| low strength. 


I 

| 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness. 

| 

IModerate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy, 
| slope. 

| 

|Severe: 

| slope. 

1 

| 


| 
{ 
| Haul roads 
| 
| 
| 
| 


|Severe: 

| wetness. 
| 

| 

|Severe: 

| wetness. 
| 

iSevere: 

| wetness. 
| 

| 

|Severe: 

| wetness, 


| 

|Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

l 

(Moderate: 


| low strength. 


| 

| 

[Severe: 

| wetness. 

[ 

|Severe: 

| wetness. 

I 

IModerate: 

| too sandy. 
I 

I 

|Moderate: 

| too sandy. 
| 

l 

IModerate: 

| too sandy, 
| slope. 

| 


Ratings for preferred operating season (s) 


iPreferred| Logging areas 


loperating| and skid 
| 58&5០1 (s) | roads 
| 
| 
I 
Summer,  |Slight--------- 
fall, | 
winter. | 
| 
|Winter---|Slight--------- 
| 
| 
|Summer, |Slight--------- 
fall, { 
winter. | 
I 
IWinter---|Slight--------- 
| 
| 
| 
ISpring,  |Slight--------- 
fall, | 
winter. | 
| 
ISpring, |Slight--------- 
fall, | 
winter. | 
| 
|Summer, [Slight--------- 
fall, | 
winter. | 
| 
|Summer,  |Slight--------- 
winter. | 
| 
IWinter---|Slight--------- 
| 
| 
ISpring, |Slight--------- 
fall, | 
winter. | 
| 
{Spring,  |Slight--------- 
fall, | 
winter. | 
| 
iSpring,  |Moderate: 
fall, | slope. 
winter. | 


Log 
landings 


| Severe: 

[ depth to 

| rock. 

I 

| S1ight-------- 
I 

I 

I 

|Moderate: 

| slope. 

I 

I 
Islight----————- 
I 

I 

I 

| Slight-------- 


|Slight-------- 
I 

| 

1 

|Moderate: 

| slope. 

| 

| 

|Severe: 

| słope. 
| 

| 


| 
| Haul roads 
| 
| 
| 
| 


|Slight. 
| 
| 
I 
{Slight . 
| 
| 
Islight. 
| 
| 
| 


|Severe: 


| depth to rock. 


| 
| 
ISlight. 
۱ 
| 
| 
[Slight. 
۱ 
I 
| 
[Slight. 
| 
| 
I 
ISlight. 
I 
I 
ISlight. 
I 
| 
Islight. 


(Moderate: 
| slope. 

I 

| 


۱886۱۵۱۷۱ ۲/۲۷۵۵ ejs| 0 
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TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Cont inued 


Ratings for most limiting season(s) 


I | 
| | 


pil 


Ratings for preferred operating season(s) 


1 
| I 
Map symbol and | Logging areas | log | IPreferred| Logging areas | Log 1 
soil name | and skid 1 landings | Haul roads loperating| and skid | landings | Haul roads 
| roads | | {season (s) | roads | | 
| | | | | | | 
1 | | | | | | 
| | | | | | | 
人 4 太一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 |Severe: |Severe: |Severe: |Summer, |Slight--------- {Slight-------- ISlight. 
Au Gres | wetness. | wetness. | wetness. | fall, | 1 | 
| | | | winter. | | | 
i | | | | | | 
45B--------------- |Moderate: (Moderate: IModerate: Ispring, |Slight--------- Islight-------- |Slight. 
Croswell | too sandy. | too sandy. | too sandy. | fall, | | | 
| 1 I | winter. | 1 | 
| | | | | | | 
LA: [S1ight--------- |S1ight--------- ]ISlight--------- lYear | 51 19រាប------------ ------ ISlight-------- ISlight. 
Cheboygan | | | | round. | | | 
| I | | | | | 
47C--------------- ISlight--------- |Moderate: {Slight--------- [Year ]S1ight--------- |Moderate: [Slight . 
Cheboygan I | slope. | | round. 1 | slope. I 
I I | I I | | 
47D--------------- {Slight--------- IModerate: |Slight--------- | Year [Slight--------- |Moderate: |Slight. 
Cheboygan | | slope. | | round. | | slope. | 
| | | | | | | 
47E--------------- |Moderate: |Severe: iModerate: {Year IModerate: [Severe: | Moderate: 
Cheyboygan | slope. | slope. | slope. | round. | slope. | slope. | slope. 
| | | | | | | 
51B--------------- |Moderate: (Moderate: |Moderate: {Spring, {Slight--------- ISlight-------- ISlight. 
East Lake | too sandy. | too sandy. | too sandy. | fall, | | | 
| i l | winter. | 1 | 
| | | | | | | 
Sjc--------------- IModerate: |Moderate: |Moderate: ISpring,  [Slight--------- |Moderate: ISlight. 
East Lake | too sandy. | too sandy, | too sandy. | fall, | | slope. 
| | slope. | | winter. | | | 
| | I I | | | 
5]E--------------- |Moderate: [Severe: {Moderate: ISpring, (Moderate: |Severe: |Moderate: 
East Lake | too sandy, | slope. | too sandy, | fall, | slope. | slope. | slope. 
រុ slope. | | slope. | winter. | { | 
| | | | | | | 
52A--------------- |Severe: ISevere: |Severe: iSummer,  |Slight--------- |Slight-------- |Slight. 
Hagensville | wetness. | wetness. | wetness. | winter. | | | 
| | | | | | | 
52B--------------- | severe: ISevere: |Severe: |Summer, |Slight--~------ |Slight-------- ISlight. 
Hagensville | wetness. | wetness. | wetness. | winter. | | | 
| | | | | | | 
$3---------------- |Severe: |Severe: |Severe: IWinter---|Slight--------- {Slight-------- ISlight. 
Hessel | wetness. | wetness. | wetness. | { | | 
| | | | | | | 
55B--------------- |Moderate: |Severe: |Severe: |Summer,  ISlight-------—-—- |Severe: |Severe: 
Johnswood | low strength. | too flaggy. | too flaggy. | fall, | | too flaggy. | too ۰ 
| I I | winter. | | | 


| 


/ፀሊበ8 5 


Map symbol and 
soil name 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Ratings for most limiting season (5) 


Haul roads 


56C*: 


Deer Park------- 


Croswell-------- 


Dawson 


1 

| | 
| Logging areas | Log | 
| and skid 1 landings 

| roads | | 
| | | 
| | | 
| | | 
| | | 
|Moderate: IModerate: 


| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

|Severe: 

| wetness. 

| 

1 

|Severe: 

| low strength. 
l 

| 

|Severe: 

| low strength. 
| 

| 

IModerate: 

| too sandy. 
t 

| 

(Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

[Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy, 
| slope. 

| 

|Severe: 

| wetness, 

| low strength. 
| 


See footnote at end of table. 


| too sandy, 
| slope. 

1 

|Moderate: 

| too sandy. 
1 

| 

|Severe: 

| wetness. 

I 

| 

ISevere: 

| low strength. 
| 

i 

|Severe: 

| low strength. 
I 

I 

IModerate: 

| too sandy. 
I 

I 

|Moderate: 

| too sandy, 
| slope. 

I 

IModerate: 

| too sandy. 
| 

| 

(Moderate: 

| too sandy, 
| slope. 

| 

|Severe: 

| slope. 

| 

| 

|Severe: 

| wetness, 

| low strength. 
I 


IModerate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| low strength. 
I 

I 

|Severe: 

| low strength. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

IModerate: 

| too sandy. 
| 

| 

(Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy, 
| slope. 

| 

(Severe: 

| wetness, 

| low strength. 
| 


| 
| 


Ratings for preferred operating season (s) 


|Preferred| Logging areas 
loperating| 
|season(s) | 


| 

| 

| 
ISpring, 
| fall, 


ISpring, 

| fali, 

| winter. 
| 

|Summer, 

| fall, 

| winter. 
| 
[Summer, 

| fall, 

| winter. 
| 

| Summer, 
| fall, 

| winter. 
| 
ISpring, 
| fall, 

| winter. 
I 
158389, 

| fall, 

| winter. 
| 
ISpring, 
| fall, 

| winter. 
{ 
(Spring, 
| fall, 

| winter. 
| 
ISpring, 

| fall, 

| winter. 


| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


and skid 
roads 


Slight--------- 


Slight--------- 


Slight--------- 


Moderate: 
slope. 


|Winter---|Moderate: 


low strength. 


| 
Log 
landings 


i 
| 
| 
| 
| 
| 
| 


|Moderate: 
| slope. 


Moderate: 
| słope. 


slope. 


Severe: 
low strength. 


Haul roads 


slight. 
۱ 
۱ 
| 
[Slight. 
I 
| 
| 
{Slight. 


{Slight. 

| 

| 

| 

(Slight. 

| 

| 

I 

Islight. 

| 

| 

| 
(Moderate: 
| slope. 

l 

| 
iModerate: 
| low strength. 
| 

| 


۱۱889۱۸ 'ዑህበዑጋ eis| ፀቦክ89ፀ44 
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Map symbol and 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Ratings for most limiting season(s) 


Logging areas 


I 
| 
1 
soil name 1 and 0 
| roads 
| 
| 
| 
64A--------------- |Severe: 
Ensign | wetness, 
| low strength. 
| 
I 
65---------------- |Severe: 
wheatley | wetness. 
| 
66c--------------- |Moderate: 
Wallace | too sandy. 
| 
| 
67B--------------- |Moderate: 
Eastport | too sandy. 
| 
| 
69A-—————————————— |Severe: 
Winterfield | wetness. 
I 
| 
70A*: | 
Au Gres---------- |Severe: 
| wetness. 
| 
| 
Roscommon-------- |Severe: 
| wetness. 
| 
71%: 1 
Roscommon-------- |Severe: 
| wetness. 
| 
Tawas------------ | Severe: 
| wetness, 
| low strength. 
| 
73A--------------- |Moderate: 
Omena | low strength. 
| 
| 
T73B--------------- IModerate: 
Omena | low strength. 


See footnote at end of table. 


1 
Log 
landings 


I 
I 
| 
| 
| 
| 
[Severe: 

| wetness, 

| low strength, 
| depth to rock. 
| 

|Severe: 

| wetness. 

i 

|Moderate: 

| too sandy, 

| slope. 

| 

|Moderate: 

| too sandy. 

I 

| 

|Severe: 

| wetness. 

| 

| 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness, 

| low strength. 
| 

۱۳۵6۲ : 

| low strength. 
| 

| 

|Moderate: 

| low strength. 
| 

| 


Haul roads 


| 
! 
| 
| 
| 
| 
| 
|Severe: 

| wetness, 

| low strength, 
| 

| 

| severe: 

| wetness. 

I 

(Moderate: 

| too sandy. 

| 

| 

I|Moderate: 

| too sandy. 

| 

| 


IModerate: 

| wetness, 

| flooding. 

1 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

| 

| 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness, 

| low strength. 
I 

|Moderate: 

| low strength. 
| 

| 

1Moderate: 

| low strength. 
| 

| 


| | 


|Preferred| Logging areas 


depth to rock. | | 


loperating| and skid 

I season (s) | roads 

! | 

| | 

| | 

|Summer,  |Slight--------- 
| winter. | 

| | 

I | 
|Winter---|Slight--------- 
| I 

| | 

Ispring, |Slight--------- 
| fall, | 

| winter. | 

| | 

Ispring, |Slight--------- 
| fall, | 

| winter. | 

| | 
[Winter---|Slight--------- 
! ۱ 

| | 

| | 

| | 

|Summer, |Slight--------- 
| fall, | 

| winter. | 

| | 
|Winter---|Slight--------- 
| ۱ 

| | 

| | 
|Winter---|Slight--------- 
| | 

| | 

|Winter--- |Moderate: 

| | low strength. 
| | 

| | 

|Summer, {Slight--------- 
| fall, | 

| winter. | 

| | 

|Summer, |Slight--------- 
| fall, | 

| winter. | 


921 


Ratings for preferred operating season (5) 


| Log I 

| landings | Haul roads 
1 | 

| | 

| 1 

| | 

| Severe: |Severe: 
| depth to | depth to rock. 
| rock. | 

| | 

| | 
{Slight---~---- ISlight. 
| | 

| | 
|Moderate: Islight. 
| slope. 1 

| | 

| | 
[Slight-------- {Slight. 
I | 

| | 

| | 
|Slight-------- islight. 
| | 

| | 

| | 

| | 
|Slight-------- ISlight. 
| | 

| | 

| | 
|Slight-------- islight. 
| | 

| | 

| | 
|Slight-------- ISlight. 
I I 

| | 
[Severe: |Moderate: 


| low strength. 
| 
| 


| low strength. 
| 

| 
|Slight. 
| 

| 

| 
ISlight. 
| 

| 

| 


/8សកទ 6 


Map symbol and 
soil name 


73C, 73C2--------- 
Omena 


73D, 73D3--------- 
Omena 


* See description of the 


TABLE 9.--EQUIPMENT LIMITATIONS ON WOODLAND--Continued 


Ratings for most limiting season(s) 


| 

| 

| Logging areas 
| and skid 

i roads 
| 

| 

| 


|Moderate: 

| low strength. 
| 

| 

IModerate: 

| low strength. 
I 

1 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness. 

| 

1Moderate: 

| too sandy. 

| 

| 

| 
|Slight--------- 
| 

| 
|Slight--------- 
| 

| 

|Severe: 

| wetness. 

I 

|Moderate: 

| too sandy. 

| 

| 

|Moderate: 

| too sandy. 

| 

| 
ISlight--------- 
1 

| 

(Severe: 

| wetness. 


| 
Log 
landings 


Haul roads 


Moderate: 
slope, 
low strength. 


Severe: 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 


I 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too sandy. 
t 

I 

| 


|S1ight--------- 


|Severe: 

| wetness. 

I 

IModerate: 

| too sandy. 
| 

| 


|Moderate: 

| too sandy. 

| 

| 
ISlight--------- 
| 

| 

|Severe: 

| wetness. 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
too sandy. 


ISlight--------- 


| 

ISevere: 

| wetness. 

| 

|Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
I 

| 
ISlight--------- 
I 

| 

|Severe: 

| wetness. 


Ratings for preferred operating season (s) 


[Preferred] Logging areas | Log I 
|operating| and skid | landings | Haul roads 
|season(s) | roads | 1 

| | | | 

| | | | 

| | | | 
Isummer,  [Slight--------- |Moderate: {Slight. 
| fall, | | slope. | 

| winter. | | | 

| | | | 
|Summer,  |Slight--------- |Severe: (Slight. 
| fall, I | slope. | 

| winter. | | [ 

| | | | 
IWinter---|Slight--------- ISlight-------- IStight. 
| | | | 

| | | | 
{Summer, {Slight-~-------- [Slight-------- ISlight. 
| winter. | I | 

| | | | 

| Summer, |Slight--------- |Slight-------- ISlight. 
| fall, I | | 

| winter. | | | 

| | I | 

| | | | 

|Year |Slight--------- ISlight-------- ISlight. 
| round. | | | 

| | | | 

lYear |Slight--------- ]Slight-------- |Slight. 
| round. | | | 

| | | | 
|Sumner,  |Slight--------- |Slight-------- {Slight. 
| winter. | I I 

I | | | 
|Sumner, [Slight---+------ |Slight-------- (Slight. 
| fall, | | | 

| winter. | I | 

| | | | 
ISummer, ISlight---—----—— |Slight-------- Islight. 
| fall, | | | 

| winter. | | 1 

i | | 1 

{Year {Slight--------- |Slight-------- islight. 
| round. | | 1 

| | | | 
|Winter---|Slight--------- ISlight-------- ISlight. 


map unit for composition and behavior characteristics of the map unit. 
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178 Soil Survey 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not 
grow to the given height on that soil or that the soil is dominantly wooded and windbreaks are not 


applicable.) 
Trees having predicted 20-year average height, in feet, of-- 
Scil name and | | 
map symbol 8-15 I 16-25 I 26-35 >35 
| | 
ھت‎ ————————————— —————————————————(— 
| | 
| | 
2. | | 
Lupton | | 
| 
diu 
Tawas | | | 
] | | 
4B, 4C------ -- ---- |Lilac, common White spruce, Siberian|Norway spruce, eastern|Imperial Carolina 
Klacking | ninebark, Roselow crabapple, eastern | white pine, red pine.| poplar. 
| sargent crabapple, | redcedar. I ۱ 
| nannyberry viburnum, | 
| Amur maple. | 
| | | 
5B, 5C, SE-------- {Eastern redcedar, {Red pine, eastern | --- | T 
Rubicon | smooth sumac, silver white pine, jack | 
| buffaloberry, lilac, | pine. | | 
| Siberian peashrub, | | 
| staghorn sumac. | | 
| | 
68, 6C. | | | 
Alpena | | | 
| | | 
7A, 78, 76, 762, | | |, 
7D, ?7E----------- lArrowwood, lilac, White spruce, Siberian|Red pine, Norway |Imperial Carolina 
Emmet nannyberry viburnum, crabapple, Austrian spruce, eastern white| poplar. 
| Siberian peashrub. pine, eastern | pine. 


redcedar. | 


| | | 


| 

| silky dogwood, common| green ash. 
| ninebark, redosier | 

| dogwood. 

| | 


BA---------------- Lilac, silky dogwood, |White spruce, Siberian|Red pine, Norway {Imperial Carolina 
Onaway nannyberry viburnum, crabapple. spruce, eastern white| poplar. 
arrowwood, American | pine. 
cranberrybush. | | | 
| | 
8B, 8C, 802, 8D, | | 
8E-------- -------|American White spruce, Siberian|Red pine, eastern |Imperial Carolina 
Onaway | eranberrybush, silky | crabapple. | white pine, Norway | poplar. 
| dogwood, arrowwood, | | spruce, green ash. | 
| nannyberry viburnum, | | ] 
| lilac. | | 
| | | | 
98, 90. | | | 
Sumnerville | | | | 
| | | | 
10B, 10C----------|Common ninebark, {Siberian crabapple, |Red pine, Norway |Imperial Carolina 
Cunard | lilac, Amur privet. | northern whitecedar, | spruce, green ash, | poplar. 
١ | eastern redcedar, | eastern white pine. | 
| | white spruce. | | 
| | ] | 
11A------- = - - - ات‎ -- -- (American INorthern whitecedar,  |Norway spruce, eastern| === 
Alstad | cranberrybush, lilac,| white spruce, | white pine, red 
nannyberry viburnum, | Manchurian crabapple,| maple. 
| 1 
| | 
| | 
| | 


Presque Isle County, Michigan 179 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 
Scil name and | | | 
map symbol 8-15 | 16-5 | 26-5 
| | 
| | 
| 


| 


12A--------------- Common ninebark, 
Bonduel northern whitecedar, 
redosier dogwood, 
nannyberry viburnum, 
lilac, American 
cranberrybush, silky 


| 

| 

| 

| 
White spruce---------- [Eastern white pine, | 
white ash, silver | 
maple, red maple. | 
| 

| 

| 

| 

| 

| 

| 

| 


| 

| 

| 
| | 
| | 
| | 
| 


| 
| 
| 
| 
| 
| 
| 
dogwood. 
| | 
13B--------------- [Amur maple, lilac, [Red pine, jack pine---|Eastern white pine---- =< 
Croswell | eastern redcedar, | 
| Siberian peashrub. | | 
| | | | 
14B--------------- [Sargent crabapple, |Red pine, Norway [Eastern white pine----|Imperial Carolina 
Menominee | nannyberry viburnum, | spruce, white spruce,| | poplar. 
| Amur maple, eastern | green ash, Siberian | 
| redcedar. | crabapple. | | 
| | | | 
158, 15C, 15D----- |American INorthern whitecedar, |Norway spruce, white | --- 
Krakow | cranberrybush, lilac,| nannyberry viburnum, | spruce, eastern white! 
| silky dogwood, Amur maple. | pine, red pine, green| 
| arrowwood. | ash. 
| | 
16A--------------- |Lilac, redosier Siberian crabapple, Eastern white pine, -- 
7០5០០ | dogwood, American white spruce, red pine, green ash, | 
| cranberrybush, northern whitecedar. Norway spruce. 
| nannyberry viburnum, 
| silky dogwood. 
I 
17. | | 
Roscommon | 
| 
18. | 
Brevort | | 
I I | 
20. | | | 
Hessel | 
| | 
21۰ I | 
Cathro ۱ 
| | 
23. | | 
Greenwood | 
| 
24B, 24C---------- [Eastern redcedar, Red pine, jack pine---|Eastern white pine---- --- 
Melita | Siberian peashrub, | | 
| 34385, Amur maple. | | 
| | | 
25A--------------- |S1lky dogwood, [white spruce, jack INorway spruce, green Imperial Carolina 
Au Gres | American pine, Manchurian | ash, eastern white poplar. 
| cranberrybush, Amur | crabapple. | pine. 
| maple, common | | | 
| ninebark, nannyberry | I | 
| viburnum. ۱ | | 
| | | 
28A--------------- |Silky dogwood, Northern whitecedar, Norway spruce, | --- 
Moltke | nannyberry viburnum, | white spruce. eastern white pine, 
| American | | green ash. 
| cranberrybush, common| l | 
| ninebark, lilac, ] | 
| arrowwood. | | 
29. | | | 
Glawe | | | 
| | | 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
l Trees having predicted 20-year average height, in feet, of-- 
Soil name and | ! | 
map symbol | 8-15 ١ 16-5 | 26-5 ۱ >35 
| | | 
| | | | 
| | | 
30. | | | 
Evart | | | 
I I | 
318, 316, 31E----- |Amur maple, lilac, fWhite spruce, Siberian|Red pine, jack pine, [Imperial Carolina 
Mancelona eastern redcedar, | crabapple, northern eastern white pine, | poplar. 
Siberian peashrub. | whitecedar. | Norway spruce. 
| | | | 
33A. | | | | 
Detour | | 
| | | 
35A--------------- American {White spruce, northern|Norway spruce, eastern| -=->- 
Ingalls cranberrybush, lilac, | whitecedar, white pine, green 
silky dogwood, Amur | Manchurian crabapple.| ash. | 
privet, common | | 
ninebark, Roselow | | 
| sargent crabapple. | | 
| | | 
36. | | | | 
Burleigh | | ۱ ۱ 
| | | 
37A--------------- {Lilac, American |White spruce, northern|Eastern white pine, JImperial Carolina 
Gladwin | cranberrybush, | whitecedar, | green ash. | poplar. 
| nannyberry viburnum, | Manchurian crabapple. | | 
| Roselow sargent | | ۱ 
| crabapple, Amur 1 | | 
| maple, silky dogwood.| | | 
| | | | 
38. | | | | 
Ruse I | | | 
| ] | | 
398, 392--- - ------ ILilac, silver {Jack pine, eastern | --- | --- 
Grayling | buffaloberry, | white pine, red pine.| | 
| Siberian peashrub, | | | 
| smooth sumac, eastern| | | 
| redcedar, staghorn | | | 
| sumac. | | 
] ١ | | 
40B--------------- | American |Northern whitecedar, |Norway spruce, eastern| --- 
Nunica | cranberrybush, common| white spruce, | white pine, red pine, | 
| ninebark, lilac. | nannyberry viburnum, | green ash. 
| | Amur maple, Siberian | ۱ 
| | crabapple. | | 
| | | | 
412»----- - بت سس‎ - - - -- -- -- - [Silky dogwood, [White spruce, northern|Eastern white pine, | --- 
Bowers | American | whitecedar, Siberian | Norway spruce, green | 
| cranberrybush, Amur | crabapple. | ash, jack pine. 
( privet, lilac, common| | [ 
| ninebark. | [ | 
| | | | 
42. | | | | 
Hettinger | | | 
| | | 
438, 43C, 43E----- {Siberian peashrub, [Red pine, jack pine---|Eastern white pine----| --- 
Graycalm | lilac, eastern ١ | | 
| redcedar, Amur maple.| | ۱ 
| | | | 
44AÀ--------------- [Silky dogwood, lilac, |Northern whitecedar, |Eastern white pine, l --- 
Au Gres | nannyberry viburnum, | white spruce, eastern| red pine, green ash, | 
| American | redcedar, Siberian | Norway spruce. 
| cranberrybush. | crabapple. | | 
۱ 


| 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet，of-- 
کک‎ udo p សះ ን 


Soil name and | | 
36-25 26-35 >35 


| 
| 
map symbol | 8-15 
| 
| 


一 -~ دص‎ 


| 
| 
| 
| 
45B--------------- INannyberry viburnum,  |Manchurian crabapple, |Eastern white pine, |Imperial Carolina 
Croswell | lilac, Siberian | white spruce, | red pine, jack pine, | poplar. 
| peashrub, eastern | | Norway spruce, green | 
| redcedar. | | ash. 
| | | 
475, 470, 470, ] | | 
47E5--------===-=-=|Common ninebark, [White spruce, Siberian|Red pine, eastern | 
Cheboygan | lilac, nannyberry | crabapple, eastern | white pine, Norway | --- 
| viburnum, Amur | redcedar. | spruce, jack pine, 
| privet. | | red maple. | 
| | | 
488. | | | 
Udipsamments | | 
| | | 
49*. | | | | 
Beaches | | | | 
| | | 
50. | | | 
Aquents I | 
| | | 
538, 510, 51E----- JSiberian peashrub, [Red pine, jack pine---|Eastern white pine----| --- 
East Lake | Amur maple, eastern | | | 
| redcedar, lilac. | | | 
| | | | 
52A, 52B------ ----|American [Northern whitecedar, Norway spruce, eastern| --- 
Hagensville | cranberrybush, lilac,| white spruce, white pine, green ł 
| nannyberry viburnum, | Siberian crabapple. ash. 
| silky dogwood, common| | 
| ninebark, redosier | | 
| dogwood. | 
| | 
$3---------------- ۱511۷ dogwood, Amur [Northern whitecedar, Norway spruce, eastern| --- 
868883 | privet, lilac. | white spruce, | white pine, red 
۱ | Manchurian crabapple, | maple. 
۱ | green ash. l 
| | 
55B. | | 
Johnswood | | 
| | 
56C*: | | 
Deer Park. 
| 
Croswell--------- Amur maple, lilac, Red pine, jack pine---|Eastern white pine----| --- 
eastern redcedar, | 
Siberian peashrub. 
እህ Gres---------- [Silky dogwood, White spruce, jack Norway spruce, green Imperial Carolina 
American pine, Manchurian ash, eastern white poplar. 
cranberrybush, Amur | crabapple. pine. 
| maple, common | 
ninebark, nannyberry | 
| viburnum. 
| | 
57RA---~----------- ILilac, Amur maple, {Northern whitecedar, Red pine, eastern --- 
Grace | American | white spruce, white pine, green 
| cranberrybush, common| Siberian crabapple. ash, Norway spruce. 
| ninebark, silky | | 
| dogwood. | | 
| | | 


See footnote at end of table. 
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Soil name and 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Soll Survey 


| 


Roscommon. 


71%: 
Roscommon. 


Tawas, 


| 
| 
| 
| 
| 
| 
ł 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 


map symbol 8-15 | 16-25 | 26-35 | >35 
| | | 
| | | | 
| | | | 
57B-------------- |Lilac, Amur maple, [Northern whitecedar,  |Red pine, eastern | === 
Grace | American | white spruce. | white pine, green 
| cranberrybush, | | ash, Norway spruce. | 
| Siberian crabapple, | | | 
| common ninebark, | | | 
| silky dogwood. | | | 
| l | | 
58B, 58C--------- |Silky dogwood, Amur |Eastern redcedar------ |Eastern white pine, | --- 
Kalkaska | maple, Siberian | | red pine, jack pine. | 
| peashrub, Amur I | | 
| privet, Siberian ł | 
| crabapple, lilac. | I 
I | | 
59*፥ | | | 
Aquents. | I | 
| | | 
8180980158. | | 
| | 
608, 600, 608, | | 
Deer Park | f 
| | 
62. | 
Dawson | | 
| | 
63*. | ۱ 
Pits, borrow | 
| | 
64A. | | 
Ensign | 
! | | 
65. | | | 
Wheatley I | ۱ 
| | | 
66C--------------- |Siberian peashrub, |Red pine, Siberian Eastern white pine, | --- 
Wallace | northern whitecedar, | crabapple, white | green ash. | 
| Amur privet, lilac, | spruce. | | 
| silky dogwood, | | 
| nannyberry viburnum, | | 
common ninebark. | | | 
| | | 
678. | | | 
Eastport ł | | 
| | | 
69እ. | | | 
Winterfield | | ۱ 
| | | 
70A*: | | | | 
Au Gres---------- Silky doqwood, |White spruce, jack |Norway spruce, green |Imperial Carolina 
American | pine, Manchurian | ash, eastern white | poplar. 
cranberrybush, Amur | crabapple. | pine. 
maple, common | | 
ninebark, nannyberry 
viburnum. | 
١ 
۱ 
| 
| 
| 
| 
| 
| 
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Soil name and 


| 
map symbol | 16-5 | 26-35 I >35 
| | | 
| | | | 
| | | | 
73A, 735, 73C, | | | | 
7352, 73D, 73D3--|Lilac, Amur maple, [White spruce, northern|Green ash, Norway |Imperial Carolina 
Omena | nannyberry viburnum, | whitecedar, Siberian | spruce, red píne, | poplar. 
| Siberian peashrub. | crabapple. | eastern white pine. | 
| | | | 
75. | I | | 
Pinconning | | | 
| | | | 
LL | American [White spruce, northern|Eastern white pine, | T 
Allendale | cranberrybush, silky | whitecedar, | red maple, Norway 
| dogwood, Amur privet,| Manchurian crabapple.| spruce. | 
| lilac, nannyberry | | | 
| viburnum, Roselow | | | 
| sargent crabapple. | ۱ | 
| | | | 
81B. | | | | 
Croswell | | | | 
| | | | 
83B*: | | | | 
Kiva------------- |Amur privet, Siberian |White spruce, eastern |Red pine, eastern |imperial Carolina 
| erabapple, arrowwood,| redcedar. | white pine, jack | poplar. 
| American | [ pine, Norway spruce. | 
| cranberrybush. | | | 
| | | | 
Alpena, | | | 
| | | 
84*, | | | 
Pits, quarry | | | 
| | | 
85እ. | | | 
Esau 
86F*: 
Udorthents. 
Udipsamments. 
87c. | 
Udorthents | I 
| | | 
89B--------------- |Amur maple, eastern White spruce, Norway |Eastern white pine---- --- 
Ocqueoc | redcedar, Siberian | spruce, jack pine, ۱ 
| peashrub, silky | green ash, red pine, | 
| dogwood, | Siberian crabapple. | 
| | | 
90B8--------------- |Zastern redcedar, | --- Red pine, eastern | sę 
Zimmerman | Siberian crabapple, | | white pine, jack 
| Amur privet, lilac, | | pine. | 
| silky dogwood, Amur’ | | | 
| maple, Siberian l | | 
| peashrub. | | | 
| | | | 
91B. | | | | 
Alpena | | | | 
| | | | 
92. | | | | 
Kinross | | | | 
| | | | 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| 
| 
| 8-5 
| 


Trees having predicted 20-year average height, 


in feet, of-- 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the "Glossary." See text for definitions 


of "slight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not rated) 


| | | 
Soil name and | Camp areas Picnic areas | Playgrounds | Paths and trails 
map symbol | | | 
| | | 
| | | 
| | | 
2-------- - -- -- መ -መ-መመመመመሙ |Severe: Severe: iSevere: |Severe: 
Lupton ponding, ponding, | excess humus, | ponding, 
excess humus. excess humus. | ponding. | excess humus. 
| | 
g--------------------- Severe: Severe: |Severe: |Severe: 
Tawas ponding, ponding, | excess humus, | ponding, 
excess humus. excess humus. | ponding. | excess humus, 
| | 
48- مه‎ -- - -- -- -- -- -- -- - - een - - - Severe: |Severe: lSevere: ISevere: 
Klacking too sandy. too sandy. | too sandy. | too sandy. 
| 
4C-------------2------- Severe: Severe: Severe: |Severe: 
Klacking too sandy. too sandy. slope, | too sandy. 
| too sandy. | 
| 
5១- - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ع‎ Severe: Severe: Severe: |Severe: 
Rubicon too sandy. too sandy. too sandy. | too sandy. 
| 
5Qp-------------------- Severe; Severe: Severe: [Severe: 
Rubicon too sandy. too sandy. slope, | too sandy. 
too sandy. | 
| 
5E-------------------- Severe: Severe: |Severe: ISevere: 
Rubicon slope, slope, slope, | too sandy, 
too sandy. too sandy. | too sandy. | slope. 
| | 
6B-------------------- Slight--------------- Slight------------ |Severe: ISlight. 
Alpena | small stones, ۱ 
| | 
6c----------- -- --ኢ-ኢጨመ-- Moderate: Moderate: |Severe: |Slight. 
Alpena slope. | slope. | slope, | 
| | small stones. ۱ 
| | | 
T7A-------------------- Slight--------------- |ISlight------------ |Moderate: Islight. 
Emmet | | small stones. | 
| | | 
T7B-------------------- Slight--------------- |Slight------------ |Moderate: ISlight. 
Emmet | | slope, ۱ 
| | small stones. | 
| | | 
7C, "1C2--------------- Moderate: |Moderate: |Severe: Isiight. 
Emmet slope. | slope. | slope. | 
| | I I 
TD, 78----ዴ-“-“-“--“------ |Severe: |56 ۷۵ ۲۵ : |Severe: |Moderate: 
Emmet | slope. | slope. | slope. | slope. 
| | | | 
8A-------------------- |Slight--------------- ISlight------------ |Moderate: ISlight. 
Onaway | | | small stones. | 
| | | | 
8B-------------------- Slight--------------- [Slight------------ |Moderate: Islight. 
Onaway | | slope, | 
| | small stones. | 
| | | 
8C, 8C2--------------- Moderate: |Moderate: ISevere: Islight. 
Onaway slope. | slope. | slope. 1 
| | | 
8D, 8E------- -T----2----|Severe: |Severe: |Severe: |Moderate: 
Onaway slope. | slope. | slope. | slope. 
| | | 
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| 
5011 name and | 
map symbol | 

| 


Camp areas 


Picnic areas 


| 
| 
| 
| 


Playgrounds 


Paths and trails 


| 
| 
9B-------------------- | Severe: 
Summerville | thin layer, 
| area reclaim. 
| 
gc------------------- -|Severe: 
Summerville | thin layer, 
| area reclaim. 
| 
二 也 一 一 二 |Slight------------ 
Cunard 
| 
| 
+00-.---- en -- -- -- - “- -- -- n-ne |Moderate: 
Cunard | slope. 
I 
llA------------------- {Severe: 
Alstad | wetness. 
| 
۱ - - - ----- - -- - -” - - - ” |Severe: 
Bonduel | wetness, 
] 
3p ا د2‎ በሰሪ ል መመ በ. |Severe: 
Croswell | too sandy. 
| 
14B------------------- |Moderate---------- 
Menominee | 
| 
لان‎ 2 e e se BS a i IModerate: 
Krakow large stones. 
15C----~--------------- Moderate: 
Krakow slope, 
large stones. 
LED Anse - - ---- -- -- me “- ” “ se |Severe 
Krakow | slope. 
| 
16A------------------- ISevere: 
Tosco wetness, 
| 
I 
l7-------------------- | Severe: 
Roscommon | ponding, 
| excess humus. 
| 
18------ ---- ኢመ ----- |Severe: 
Brevort | ponding. 
| 
20------ -- ----”-” == |Severe: 
Hessel | 
| 
دو د جد چم‎ ISevere: 
Cathro | ponding, 
| excess humus. 
| 
23-------------------- |Severe: 
Greenwood | ponding, 


| excess humus. 


Severe: 
thin layer, 
area reclaim. 


Severe: 
thin layer, 
area reclaim. 


Moderate: 
slope. 
| 


Moderate: 

| wetness. 

I 

|Moderate: 

| wetness. 

| 

|Severe: 

| too sandy. 

| 

IModerate: 

| too sandy. 

| 

|Moderate: 

| large stones, 
| 

IModerate: 
slope, 

large stones. 


Severe: 
slope. 


Moderate: 
wetness, 
too sandy. 


|Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus, 


Severe: 
large stones. 


| 
| 
| 
| 
| 
| 
|Severe: 

| large stones, 
| slope. 

| 

|Moderate: 

| slope, 

| small stones. 
| 

|Severe: 

| slope. 

| 

[Severe: 

| wetness. 

| 

|Severe: 

| wetness. 

I 

|Severe: 

| too sandy. 

| 

|Moderate: 

{ slope. 

| 

|Severe: 

| large stones. 
| 

|Severe: 

| large stones, 
| slope. 

| 

Severe: 

large stones, 
| slope. 


|Severe: 
| wetness. 


Severe: 
ponding. 


Severe: 

| pondíng. 

| 

| Severe: 

| ponding. 

| 

|Severe; 

| excess humus, 
| ponding. 

1 

lSevere: 

| excess humus, 
| ponding. 

| 


Moderate: 
large stones, 


Moderate: 
large stones. 


Slight. 


Slight. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 

too sandy. 
| 
|Moderate: 
too sandy. 


|Moderate: 

| large stones. 
| 

|Moderate: 

| large stones. 
| 


| 

| Moderate: 

| large stones, 
| slope. 

| 

IModerate: 

| wetness, 

| too sandy. 
| 

|Severe: 

| ponding. 


|Severe: 
ponding. 


Severe: 
ponding. 


|Severe: 
ponding, 

| excess humus. 
| 
(Severe: 
ponding, 

| excess humus. 
| 
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Soll Survey 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 
map symbol 
24B------------------- Moderate: Moderate: Moderate: Moderate: 
Melita too sandy. too sandy. slope, too sandy. 
too sandy. 
24C------------------- Moderate: Moderate: Severe: Moderate: 
Melita slope, slope, slope. too sandy. 
too sandy. too sandy. 
25A------------------- Severe: Severe: Severe: Severe: 
Au Gres wetness, wetness, too sandy, wetness, 
too sandy. too sandy. wetness, too sandy. 
28A------------------- Severe: Severe: Severe: Severe: 
Moltke wetness. wetness. wetness. wetness, 
29-------------------- Severe: Severe: Severe: Severe: 
Glawe ponding. ponding. ponding. ponding. 
30-------------------- Severe: Severe: Severe: Severe: 
Evart flooding, wetness. wetness, wetness. 
wetness. | flooding. 
| 
31B------------------- Slight--------------- Slight--------------- [Moderate: Slight. 
Mancelona | slope, 
| small stones. 
| | | 
31C------------------- Moderate: |Moderate: |Severe: ISlight. 
Mancelona slope. | slope. | slope. 
| | | 
31E------------------- Severe: |Severe: |Severe: |Severe: 
Mancelona | slope. | slope. | slope. | slope. 
I | | | 
33A------------------- ISevere: |Severe: ISevere: | Severe: 
Detour | wetness, { wetness. | large stones, | wetness, 
| | | small stones, | 
| | | wetness. | 
| | | | 
سس‎ ۳3 ះ |Severe: |Severe: |Severe: 
Ingalls | wetness, | wetness, | too sandy, | wetness, 
| too sandy. | too sandy. | wetness. | too sandy. 
| | | | 
36------------------ --|Severe: |Severe: [Severe: iSevere: 
Burleigh | ponding. | ponding. | ponding. | ponding. 
| | | | 
37A------------------- |Severe: |Severe: |Severa: |Severe: 
Gladwin | wetness. | wetness, | wetness. | wetness. 
| | | | 
3Bg-------------------- |Severe: |Severe: |Severe: |Severe: 
Ruse | ponding, | ponding, | ponding, | ponding. 
| thin layer, | thin layer, | thin layer, 
area reclaim. | area reclaim. | area reclaim. | 
| | 
39B------------------- Severe: Severe: |Severe: | Severe: 
Grayling too sandy. too sandy. | too sandy. | too sandy. 
| I 
39c------------------- Severe: Severe: |Severe: |Severe: 
Grayling too sandy. | too sandy. | slope, | too sandy. 
| | too sandy. | 
| | 
40B------------------- Slight--------------- Slight--------------- |Moderate: {Slight. 
Nunica I | slope. 
| 
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Soil name and 
map symbol 


Cheboygan 


48B. 
Udipsamments 


49*, 
Beaches 


50. 
Aquents 


East Lake 


| 
] Camp areas 
| 
| 
| 
| 


|Severe: 

| wetness. 

| 

|Severe: 

| ponding. 

| 

|Severe: 

| too sandy. 
| 

|Severe: 

| too sandy. 
| 

| 

|Severe: 

| slope, 

| too sandy. 
| 

|Severe: 

| wetness, 

| too sandy. 
| 

|Moderate: 

| too sandy. 
I 

I 

I 

| Moderate: 

| percs slowly. 
| 

| Moderate: 

| percs slowly. 
| 

|Severe: 

| slope, 

| 

I 

|Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Severe: 

| too sandy. 
| 

| 

|Severe: 

| too sandy. 
| 

|Severe: 

| slope, 

| too sandy. 


See footnote at end of table. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
too sandy. 


Severe: 
too sandy, 


| 

|Severe: 

| slope, 

| too sandy. 
| 

|Severe: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

| 

|Moderate: 

| percs slowly. 
| 

|Moderate: 

| percs slowly. 
I 

|58ሃ8፲68፣ 

| slope. 

| 

| 

1Severe : 

| slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
|Severe: 

| too sandy. 
| 

| 

|Severe: 

| too sandy. 
| 

|Severe: 

| slope, 

| too sandy. 


Picnic areas 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Playgrounds 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 
too sandy, 
wetness. 


Moderate: 
slope, 
small stones, 
too sandy. 


Moderate: 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy, 
slope. 


Severe: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


Severe: 
slope. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy, 
slope. 


Paths and trails 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


52A, 52B---------- woes 
Hagensville 


Johnswood 


56០" : 
Deer Park 


Kalkaska 


53۷ 
Aquents. 


Histosols. 


Dawson 


63*, 
Pits, borrow 


| | 
| Camp areas Picnic areas 1 Playgrounds 
| | 
| | 
| | 
| | 
|Severe: Severe: |Severe: 
| wetness. wetness. | wetness. 
| | 
| Severe: Severe: |Severe: 
| ponding. ponding. | ponding. 
I | 
| Severe: |Severe: 
| large stones, large stones. | large stones, 
| wetness. | wetness. 
| | 
| | 
|Severe: Severe: | Severe: 
| too sandy. too sandy. | slope, 
| | too ۰ 
| | 
|Severes Severe: |Severe: 
| too sandy. too sandy. | too sandy. 
| | 
|Severe: Severe: |Severe: 
| wetness, wetness, | tco sandy, 
| too sandy. too sandy. | wetness. 
| | 
ISlight--------------- Slight--------------- |Slight--------------- 
I | 
| | 
|Slight~--------------- Slight--------------- |Moderate: 
| | slope. 
| | 
|Severe: Severe: ISevere: 
| too sandy. too sandy. | too sandy. 
| 
Severe: Severe: ISevere: 
too sandy. too sandy. | slope, 
| | too sandy. 
| | 
| 
| 
| 
| 
| 
|Severe: Severe: |Severe: 
| too sandy. | too sandy. | too sandy. 
I | 
|Severe: Severe: |Severe: 
| too sandy. too sandy. | slope, 
| | too sandy. 
| | 
|Severe: Severe: | Severe: 
| slope, slope, | slope, 
| too sandy. too sandy. | too sandy. 
| | 
{Severe: Severe: |Severe: 
| ponding, ponding, excess humus, 
| excess humus. | excess humus. ponding. 


| 
| 
| 
| 


See footnote at end of table. 


Soil Survey 


Paths and trails 


Severe: 
wetness. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| large stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
wetness, 
too sandy. 


| 
(Slight. 
| 
| 
Islight. 
۱ 
| 
|Severe: 
| too sandy. 
| 
|Severe: 
too sandy. 


Severe: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
too sandy, 
slope. 


Severe: 
ponding, 
excess humus. 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
64እ--------ዴዴዴመመ-መ---- ISevere: Severe: |Severe: |Severe: 
Ensign | wetness, | wetness, | large stones, | wetness. 
| thin layer, | thin layer, | wetness, | 
| area reclaim. | area reclaim. | thin layer. | 
| | | | 
65-------------------- |Severe: |Severe: |Severe: Į Severe: 
Wheatley | ponding, | ponding. | ponding. រុ ponding. 
| excess humus. | | | 
| | | I 
66C------------------- |Severe: |Severe: | Severe: | Severe: 
Wallace | too sandy, | too sandy, | slope, | too sandy. 
| cemented pan. | cemented pan. | too sandy, 
| ] | cemented pan. | 
I | | | 
67B------------------- |Severe: |Severe: |Severe: |Severe: 
Eastport | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
69A------------------- |Severe: |Severe: |Severe: |Severe: 
Winterfield | flooding, | wetness. | wetness, | wetness. 
| wetness. | | flooding. 
| | | | 
TOA*: | | | | 
Au Gres-------------- |Severe: | 56۷679 : |Severe: |Severe: 
| wetness, | wetness, | too sandy, | wetness, 
| too sandy. | too sandy. | wetness. | too sandy. 
| | | | 
Roscommon------------ |Severe: |Severe: |Severe: |Severe: 
| ponding, | ponding. | ponding. | ponding. 
| excess humus. | | | 
| | | | 
71*: | | | 
Roscommon------------ Severe: |Severe: | Severe: |Severe: 
ponding, | ponding. | ponding. | ponding. 
excess humus. | | | 
| | | 
Tawas---------------- Severe: |Severe: |Severe: ISevere: 
ponding, | ponding, | excess humus, | ponding, 
excess humus. | excess humus. | ponding. | excess humus. 
| | | 
T3A------------------- Slight--------------- |Slighte--e979 999 |Moderate: ISlight. 
Omena | | small stones. 
| | | 
T7T3B------------------- Slight--------------- |Slight--------------- |Moderate: ISlight. 
Omena | | slope, 
| | small stones. | 
| | | 
73C, 73C2------------- Moderate: |Moderate: |Severe: Islight. 
Omena slope. | slope. | slope. 
| | | 
73D, T73D3------------- Severe: |Severe: |Severe: |Moderate: 
Omena slope. | slope. | slope. | slope. 
| | | 
75-------------------- Severe: |Severe: | Severe: |Severe: 
Pinconning ponding, | ponding, | too sandy, | ponding, 
percs slowly, | too sandy, | ponding, | too sandy. 
too sandy. | percs slowly. | percs slowly. 
| | 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil Survey 


Soil name and 


| 
| 
map symbol | 
| 
| 
| 
76A----- T-----2-2--2-----|Severe: 
Allendale | wetness, 
| peres slowly, 
| too sandy. 
| 
81B--------------- ----|Severe: 
Croswell | too sandy. 
| 
| 
83B*: 
Rivas - === ۱ መመ መመመ omm 
| 
| 
| 
Alpena--------------- [Slight---------- 
| 
| 
84*, 
Pits, quarry | 
| 
85A------------------- | Severe: 
Esau | wetness. 
| 
| 
| 
86F*: | 
Udorthents-----------|Severe: 
| slope. 
| 
Udipsamments--------- |Severe: 
| slope, 
| too sandy. 
I 
87០-- - - -- -- - - “- M |Savere: 
Udorthents | slope. 
| 
89B------ -- -- ممه م ام دم‎ |Severe: 
Ocqueoc | too sandy. 
| 
90B------------------- |Severe: 
Zimmerman | tco sandy. 
| 
9185=።ሙ=መመመመመ=ው ات چم خرس‎ |Moderate: 
Alpena | large stones. 
| 
了 |Severe: 
Kinross | ponding. 


Camp areas 


| 

| Picnic areas Playgrounds 
| 

| 

| 

| 

|Severe: Severe: 

| too sandy, too sandy, 

| percs slowly. wetness, 

۱ Percs slowly. 
| 

|Severe: Severe: 

| too sandy. large stones, 
| too sandy. 

| 

| | 

ISlight------ --------- |Moderate: 

| | slope, 


| | small stones. 


| | 
|Slight--------------- | Severe: 
small stones. 


Severe: Severe: 
wetness. large stones, 
small stones, 
wetness. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope, slope, 
Severe: Severe: 
slope. slope. 
Severe: Severe: 


too sandy. too sandy. 


Severe: Severe: 
too sandy. too sandy. 
Moderate: Severe: 


large stones. large stones. 


Severe: 
ponding. 


Severe: 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| too sandy. | too sandy. 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| ponding. 

| | 


Paths and trails 


Severe: 
too sandy. 


|Severe: 
| too sandy. 


Slight. 


Slight. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
too sandy, 
slope. 


Severe: 
slope. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Moderate: 
large stones. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


-一 一 一 一 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--WILDLIFE HABITAT 


(588 text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated) 


| Potential for habitat elements |Potential as habitat for-- 
Soil name and | | wild | | | } I | | 
map symbol | Grain {Grasses herba- |Hardwood| Conif- |Wetland [Shallow |Openland |Woodland |Wet land 
land seed| and ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops  |legumes Plants | | plants | | areas | | 
| | | | | | | | | 
| | | | | | | | | 
2------------------ |Poor [Poor Poor |Poor |Poor |Good [Good |Poor (Poor 16669. 
Lupton | I I I | | | I 
| | | | | ] | | | 
3-- -- ------ -- ت‎ - - -- -- - -- |Poor |Poor Poor |Poor [Poor Good |Good |Poor |Poor IGood. 
Tawas | | | | | | 
| | ] | | | | | 
4BR----------------- {Fair [Fair Fair {Pair |Fair |Poor [Very |Fair [Fair Very 
Klacking | | | | | poor. | | | poor. 
| | ! | | | 
4C----------------- Fair (Pair [Fair (Pair |Fair \Very {Very |Fair |Fair [Very 
Klacking | | | | poor. | poor, | | | poor. 
| | | | | | 
5B----------------- Poor |Poor [Fair {Fair |Fair Poor Very |Poor |Fair Very 
Rubicon | | | | | | poor. | | | poor. 
| | | | | | 
5C----------------- |Poor Poor |Fair Fair |Fair iVery Very |Poor |Fair |Very 
Rubicon | | | ៦០០7 . poor. | | poor. 
| | | | | | | 
5E----------------- |Very Poor |Fair Fair {Fair Very Very |Poor IFair Very 
Rubicon | poor. | | | | poor. poor. | | poor. 
I I I I | ۱ 
6B, 6C---------- ---|Poor Poor |Poor Fair |Fair |Very Very |Poor [Fair Very 
Alpena ١ | | | poor. poor. | | poor. 
| | | | | | | 
TA---------------- [Good | Good | Good Good | Good [Poor {Poor |Good Good |Poor. 
Emmet | | | | | | | | 
| | | | | | | | 
7B----.'-.------------ Good |Good | Good Good |Good |Poor |Very |Good Good [Very 
Emmet | | | | | poor. | | poor. 
I I | | | | | 
7C, 7C2------------ Fair |Good |Good Good |Good |Very 1Very |Good Good |Very 
Emmet | | | | poor. | poor. | | poor. 
| | | I | | | 
7D, 7E------------- Poor [Pair [80០៨ Good | Good 1Very 1Very | Good | Good |Very 
Emmet | | | | | poor. | poor. | | poor. 
| | | | | | | | 
8A, 8B------------- Good |Good |Good | Good | Good |Poor |ኛፍ፣ሃ |Good Good |Very 
Onaway ١ ۱ | | | | poor. | | poor. 
| | | ] | | | | 
8C, 8C2------------ Fair [Good |Good | Good | Good |Very Very |Good Good |Very 
Onaway [ I | | poor. | poor. | | poor. 
I | | | | | 
8D, 8E------------- Poor {Pair |Good Good 16964 [Very Very Good Good |Very 
Onaway | | | | poor. | poor. | poor. 
| | | | | | | 
9B----------------- Poor IFair |Fair |Fair |Fair |Poor |Very [Pair Fair \Very 
Summerville I I | poor. | | poor. 
| | | | | | | 
9០----- -- -- - -- -- -- -- -- -- - - -- -- m |Poor |Fair [Fair Fair Fair lvery Ivery IFair Fair |Very 
Summerville | | ] | poor. | poor. | | | poor. 
| | | | | | | 
10B---------------- |Good Good IGood Good |Good |Poor Very Good |Good |Very 
Cunard | | | poor. | | poor. 
| | | | | 
10C---------------- IGood Good | Good Good | Good |Very Very |Good |Good |Very 
Cunard | | | | poor. poor. | | | poor. 
| | | | | ] | 
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Soil name and 
map symbol 


Krakow 


Greenwood 


24B, 24C----------- 
Melita 


Detour 


| 
| Grain 


land seed 


| erops 


Good 
| 


| 
Good 


Poor 


|Fair 
| 


Fair 


Fair 


Grasses 
and 
legumes 


TABLE 12.--WILDLIFE HABITAT--Continued 


Potential for habitat elements 


| Wild 

| herba- 
| ceous 
| plants 


| 
| 
|Good 
| 
| 
|Good 
| 
| 
|Fair 


Good 


Good 


| 
|Fair 


|Good 
I 
| 
|Poor 
| 
| 
|Fair 
I 
| 
|Fair 
| 
| 
|Poor 
| 
| 
{Poor 
| 
| 
|Good 
| 
| 
|Good 
| 
| 
|Good 
| 
| 
|Fair 
| 
| 
|Poor 
| 
| 
|Good 
| 
| 
|Good 
| 
| 
{Pair 
| 
| 


|Hardwood| Conif- 
| erous 
| plants 


| trees 


| 
| 
| 
|Good 
| 
| 


|Good 
| 
| 
iFair 
| 
| 
|Good 
| 
| 
| Good 
| 
| 
[Good 
| 
| 
|Good 
| 
| 
|Fair 
| 
| 
|Fair 
| 
| 
IFair 
| 


|Poor 
Poor 


Good 
| 
| 


| 
| 
|Good 


Good 


Fair 
I 


|Poor 
| 
| 
|Good 
| 
| 
|Good 
| 
| 
IFair 
| 
| 


| 
| 
|Good 
| 
| 
[Good 
| 
| 
[Fair 


Good 


Good 
| 
I 
|Good 
| 


Good 


Fair 
| 
| 
۱۳۵1 ۴ 
| 
| 
|Fair 
| 
| 
|Poor 
| 
| 
|Poor 
| 
| 
|Good 
I 
| 
| Good 
| 
| 
|Good 
| 
| 
۱۳۵1 ۴ 
| 
| 
|Poor 
| 
| 
|Good 
| 
| 
| Good 
| 
| 
|Fair 
| 
| 


| 
|Wet land 
| plants 
| 


| 

| 
|Fair 
| 

| 
|Fair 
| 

| 
|Poor 
| 

| 
|Very 
| poor. 
| 
|Poor 
| 

| 
{Very 
| poor. 
| 
IFair 
| 

| 
|Good 
| 

| 
|Good 
| 

| 
[Good 
| 

| 
|Good 
| 

| 
|Good 
| 

| 
|Very 
| poor. 
| 
|Poor 
| 

| 
|Fair 
i 

| 
|Good 
| 

| 
|Good 
| 

| 
|Very 
| poor. 
| 
|Very 
| poor. 
| 
|Fair 
| 

| 


Soil Survey 


| water 
| areas 


| 
Fair 


Fair 


Very 
poor. 


Very 
poor, 


| 
1Very 
| poor. 
| 
|Very 
| poor. 
| 
|Fair 
| 

| 

| Good 
| 

| 
|Good 
I 

I 
|Good 
| 

| 
|Good 
| 

| 
Good 


| 
lvery 

poor. 
| 


|Poor 
| 
(Fair 
| 


Good 


300៨ 


| 

| 

1Very 

| poor. 
| 

{Very 

| poor. 
| 

{Fair 

| 

| 


|Potential as habitat for-- 
| | 


Shallow ۱۵۵۵0۱1800 ۱۲۵001 200 | land 


Iwildlife|wildlife|wildlife 
| | | 
| | | 
| | | 


|Good |Good |Fair. 
| i 
I | 
|Good Good Fair. 
| 
| 
|Poor Fair Very 
| ۱ poor. 
| | 
|Fair Good Very 
| | | poor. 
|Fair Good Very 
| poor. 
| 
|Poor Good Very 
| | poor. 
| | 
Fair |Good Fair. 
I 
| 
៦០០០ IFair Good. 
| 
| 
Fair |Fair Good. 
I 
| 
Poor [Fair |6994. 
| | 
| | 
Poor |Poor |Good. 
I | 
| ] 
Poor |Poor |Good. 
| | 
| | | 
IFair |Good IVery 
| | | poor. 
| | | 
|Fair Good |Poor. 
| | 
| | 
|Good Good |Fair. 
| | 
| | 
|Poor Fair |Good. 
| | 
| | 
|Poor Poor | Good. 
| 1 | 
| | | 
[Fair | Good 1Very 
| | | poor. 
| | | 
|Fair [60០៨ 1Very 
| | | poor. 
| | | 
|Poor |Fair {Fair. 


| | | 
| | | 
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TABLE 12.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements [Potential as habitat for-- 
Soil name and | | | Wild | ` | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland (Wetland 
land seed| and |  ceous | trees erous | plants | water  |wildlife|wildlife|wildlife 
| crops |legumes | plants | plants | areas | | 
| | | | | | | | 
| | | | | | | | 
35A---------------- [Fair [Fair IGood |Fair |Fair IFair Fair |Fair |Fair |Fair. 
Ingalls | | | | | | | | 
| | | | | ] | | | 
36----------------- lvery IVery (Pair |Fair Fair |Good Good Very |Fair |Good. 
Burleigh | poor. | poor. | | | | poor. 
I ۱ | | | | | 
37A---------------- |Fair |Fair {Good |Good Good [Fair Poor Fair Good |Poor. 
Gladwin | I | | | 
| | | | | 
38----------------- |Poor |Poor |Fair |Poor |Fair Good Poor Poor Fair |Fair. 
Ruse | | | | | | | 
| | | | | | | ۱ | 
39B---------------- |Poor |Poor [Fair |Poor Poor |Poor Very {Poor |Poor lVery 
Grayling | | | | | poor. ] | poor. 
I | | I | 
39០----- -----መሙ ---- IPoor |Poor |Fair |Poor Poor |Very Very Poor Poor IVery 
Grayling | | | | | | poor. poor. | poor. 
| | | | | | 
40B---------------- |Good |Good |Good |Good |Good Poor Poor | Good Good |Poor. 
Nunica | | | | | | 
| | | | | 
4lA---------------- |Fair Good |Good |Good |Gaod Good Fair [Good Good |Fair. 
Bowers | | | | | | | | 
| | | | I I | | 
42----------------- Good Fair |Poor |Poor Poor |Good Good |Fair Poor |Good. 
Hettinger | | | | | | 
| | | | | | 
43B, 43C----------- |ጅፀ6፻ ៦០០7 [Fair |Good Good |Very Very |Poor Good |Very 
Graycalm | | | poor. | poor. | | poor. 
| | | | | | 
43E---------------- Very Poor |Fair Good |Good |Very |Very |Very Good Very 
Graycalm poor. | | poor. | poor. | poor. | poor. 
| | ] | ! 
44A---------------- Poor Fair | Good Good Good Poor |Poor IFair Good |Poor. 
Au Gres | | | | 
| | ] | | ] | 
45B---------------- |Poor |Fair {Fair Fair |Fair Poor [Very [Fair |Fair Very 
Croswell | | | | poor. | | poor. 
| | | | | | | 
47B，47C，47D~----- lFair IFair |Good Good |Good Poor {Very |Fair | Good Very 
Cheboygan ۱ | | | | poor. | ] 5992» 
| | | | | | 
4TE---------------- |Very Poor [Good |Good [Good |Very łVery Fair |Good 1Very 
Cheboygan poor. | | | | poor. | poor. | | poor. 
| | | | | | 
488. | | | | | | ] | 
Udipsamments | | | | | | | 
] | | | | | | ] 
49*, | ۱ | | I I I ۱ 
Beaches I | | | | | | 
| | | I | | | | 
50. | | | | | | | | 
Aquents | | | | | | | | 
| | | | | | | | ] 
S1B---------------- {Poor |Poor IFair |Fair |Fair [Poor 1Very Poor IFair 1Very 
East Lake | | | ] | | poor. | | | poor. 
| | | | | | | | 


See footnote at end of table. 
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TABLE 12.--WILDLIFE HABITAT--Continued 


Soil Survey 


eee ————————‏ يي ا 
Potential for habitat elements‏ 
E‏ ا ا ا ا چک ےم کے کے 


Soil name and 


| 
| 
map symbol | Grain 
land seed | 
| crops 
| 
| 
5 یز‎ -- ---- -- - owa - - n= |Poor 
East Lake 
| 
5ៗ]២--=-=--=-=---=--=- |Poor 
East Lake 
| 
52A---------------- IFair 
Hagensville | 
| 
52B---------------- |Fair 
Hagensville | 
| 
S3----- - -< ብ ---- መመሙሙ -|Poor 
Hessel | 
I 
55B---------------- |Poor 
Johnswood 
| 
56C*: 
Deer Park--------- |Very 
poor. 
| 
Croswell---------- |Poor 
| 
እህ Gres----------- |Poor 
57A, 57B----------- Good 
Grace 
58B---------------- Fair 
Kalkaska 
58C---------------- Poor 
Kalkaska 
59*; 
Aquents. | 
Histosols. 
| 
608, 606, 60E------ [Very 
Deer Park { poor 
| 
62----------------- |Very 
Dawson | poor. 
| 
63*. | 
Pits, borrow | 
| 
64A---------------- |Very 
Ensign | poor. 
| 
)6 5 رح هد د ةع جرج ج جح‎ |Poor 
Wheatley 
| 
66Cc-------- -T------ |Poor 
Wallace 


| 

| ۵۳۵ 5 8 
and 

| legumes 
| 

| 

|Poor 

| 

| 


|Poor 


Good 


Good 


Poor 


Poor 


Poor 


Poor 


Poor 


See footnote at end of table. 


| Wild 
herba- 
ceous 
plants 


| trees 
| 


| 
|Hardwood| 


Conif- 
| erous 
| plants 


| 
Wetland |Shallow 
plants | water 
| areas 
| 
| 
Very |Very 
poor. | poor, 
| 
Very |Very 
poor. | poor. 
| 
Fair Fair 
| 
| | 
|Poor Very 
| poor. 
| 
|Good | Good 
| | 
|Poor Very 
I poor. 
| 
|Very Very 
poor. poor. 
| 
|Poor lVery 
poor. 
I | 
|Poor Poor 
| 
|Poor |Very 
! | poor. 
|Very Very 
poor. | poor. 
| 
Very Very 
poor. | poor. 
| 
| 
| 
| 
| 
| 
Very |Very 
| poor. | poor. 
I | 
|Poor [Good 
| | 
| | 
| | 
| | 
| | 
IFair |Poor 
| | 
| | 
|Gaod |Good 
| | 
| | 
1Very |Very 
| poor. | poor. 
| 


{Potential as habitat for-- 
| | | 
۱0686۳71270 |Woodland| Wetland 
[wildlife|wildlife|wildlife 
| | | 
| | | 
| 


| 
|Poor [Fair |Very 
| | | poor. 
I I I 
|Poor |Fair 1Very 
| | | poor. 
| | | 
|Good {Good |Fair. 
| | | 
| | | 
|Good |Good |Very 
| | poor. 
| | 
|Poor Fair | Good. 
| | | 
| | 
IFair Good Very 
I poor. 
| | | 
| | 
|Poor |Fair Very 
| poor. 
| | 
|Poor |Fair Very 
| | poor. 
| ] 
IFair | Good Poor. 
| | 
| Good | Good Very 
| | poor. 
| 
|Fair Good |Very 
| | poor. 
| | | 
| Good Very 
I | poor. 
| | | 
| 
| | 
| 
| | 
| | 
|Poor Fair Very 
| poor. 
| | 
|Poor Poor |Fair. 
i | 
| | 
| | 
| | 
| ] 
|Poor |Fair |Poor. 
| | | 
| | | 
|Poor |Fair |Gaod. 
| | | 
| | | 
|Poor {Fair |Very 
| | | poor. 
| | 
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Potential as habitat for-- 


二 
| 


| 
5011 name and | | Wild 
map symbol | Grain Grasses | herba- 
land seed and | ፎፀህ8 
| crops legumes | plants 
| | 
| | 
67B---------------- [Poor Poor [Fair 
Eastport | | 
| | | 
69A---------------- |Poor Fair |Fair 
Winterfleld | | 
| | | 
70እ*፣ ] | 
Au Gres----------- |Poor Fair |Good 
| | | 
Roscommon--------- |Poor |Poor [Poor 
| | 
71*: | | | 
Roscommon--------- |Poor Poor [Poor 
| | 
Tawas------------- |Poor Poor [Poor 
| | 
73A, 73B----------- |Good Good |Good 
Omena | | 
| I 
73C, 73C2---------- [Pair Good |Good 
Omena | | | 
| | 
73D, 73D3---------- |Poor Fair IGood 
Omena | | 
| | 
75----------------- [Poor Poor [Fair 
Pinconning I | 
| | 
76A---------------- |Fair Fair |Good 
Allendale I 
I | 
81B---------------- |Poor Poor |Fair 
Croswell | 
| | 
83B*: | | 
Kiva-------------- |Fair | Good [60០៨ 
| | | 
| | | 
Alpena------------ |Poor |Poor |Poor 
| | | 
84*, | | | 
Pits, quarry | | 
| | | 
85A---------------- |Poor |Poor {Fair 
Esau I | 
| | | 
86F*: | | | 
Udorthents. | | 
| | | 
Udipsamments. | | 
| | | 
87C. I | | 
Udorthents | | | 
| | | 
89B---------------- |Fair |Fair |Good 
Ocqueoc | | 
| | 


See footnote at end of table. 


| 
| Hardwood 
| trees 


Fair 


Fair 


Good 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
IFair 
| 

| 


IFair 


Good 


Conif- 
| erous 
| plants 


Fair 
| 


Fair 


| 
|Wetland 
| plants 


Poor 


Very 
poor. 


Fair 


Poor 


I 
|Shallow 
| water 
| areas 


|Very 
poor. 


|Fair 


| | 
Openland|Woodland|Wet land 
wildlife|wildlife|wildlife 


| 
Poor (Fair 1Very 
| | poor. 
| | 
Fair (Fair IFair. 
I ۱ 
| | | 
| | | 
|Fair | Good |Poor. 
| | | 
|Poor |Pair |Good. 
I | | 
| | | 
[Poor lFair |Good. 
I | | 
|Poor |Poor |6999. 
| | | 
|Good [Good |Very 
| | | poor. 
| | | 
| Good | Good Jvery 
| | | poor. 
I | | 
[Fair |Good (Very 
| | | poor. 
| | | 
|Poor IFair IGood. 
| ł 
| | 
Fair | Good |Poor. 
| | 
| | | 
Poor |Fair [Very 
| | | poor. 
| | | 
] | | 
Good |Good |Very 
| | poor. 
| | 
Poor |Fair [Very 
| | poor. 
| | 
| | 
| ۱ 
Poor IFair |Poor, 
۱ | 
| | 
| | 
| ] 
| | 
| | 
| | 
| | 
| | | 
| | | 
IFair |Good [Very 
| | | poor. 
| | 
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| Potential for habitat elements |Potential as habitat for-- 
Soil name and | | | Wild | | | | | | 
map symbol | Grain [Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland |Wet land 
land seed| and | ceous | trees | erous | plants | water I|wildlifelwildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 
| | | | | | | | | | 
| | | | | | | | | 
90B---------------- |Poor |Poor |Fair [Poor |Poor [Very 1Very |Poor Poor Very 
Zimmerman | | | | | | poor. | poor. | | poor. 
| | | | | | | | | 
91B---2------------- |Poor |Poor |Poor [Fair |Fair |Very {Very |Poor [Fair 1Very 
Alpena | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
g2----------------- IVery |Poor |Poor [Fair |Fair |60០៨ [Good |Very Fair |Goad. 
Kinross | poor. | | | | | | | poor. | 


| | | | | | | | | | 


um nm 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the "Glossary." 


"slight," "moderate," and "severe," 
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See text for definitions of 


Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


| 


Soil name and 
map symbol 


2-------------.--- 
Lupton 


Onaway 


| 
| Shallow ١ 
| excavations | 
| | 
| ] 
| 


|Severe: 

| excess humus, 
| ponding. 

| 


Severe: 
cutbanks cave, 
excess humus, 
ponding. 


| 
Severe: 


cutbanks cave. | 
| 
| 


Severe: | 
cutbanks cave. | 


| 
| 
|Severe: | 
| cutbanks cave. | 
| | 
[Severe: | 
| cutbanks cave. | 
| | 
|Severe: 

| cutbanks cave, | 
| slope. 

| | 
|Severe: | 
| cutbanks cave. | 
I | 
| I 
|Severe: 

| cutbanks cave. | 
| | 
| | 
|86 ۷6 ۳۵ : 

| cutbanks cave. | 
| | 
Į Severe: | 
| cutbanks cave.| 
I I 
|Severe: 

| cutbanks cave. | 
| | 
| | 
|Severe: 

| cutbanks cave, | 
| slope. 

1 | 
|Moderate: | 
| wetness, | 
| dense layer. | 
| | 
[Slight--------- | 
| | 
| | 


| 
Dwellings 
without | 
basements | 


Severe: 
subsides, 
ponding, 
low strength. 

| 

Severe: 
subsides, 
ponding, | 
low strength. 

| 


Slight 


| 

Moderate: I 
slope. 

| 

| 

| 

መመመ መመመ | 

| 

| 

Moderate: | 
slope. 

| 

Severe: | 

slope. | 

| 

| 

gis | 

| 

| 

| 

Moderate: | 

slope. | 

| 

| 


Slight 


slight 


Slight 
| 
| 

RS | 
| 
| 


Slight 


Moderate: 
slope. | 
| 

| 

Severe: | 
slope. | 
| 

| 

መመመ መመመመ= | 
| 

| 

| 

----- - I 
| 

| 


Slight 


Slight 


Dwellings 
with 
basements 


Severe: 
subsides, 
ponding, 
low strength. 


Severe: 
subsides, 
ponding. 


Slight 


Moderate: 
slope. 


slight 

Moderate: 
slope. 

Severe: 


slope. 


Slight 


Moderate: 
slope. 


|Moderate: 


wetness. 


Slight 


|Moderate: 


slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Slight 


Small 
commercial 
buildings 


|Severe: 

| subsides, 
ponding, | 
| low strength. 
I | 
|Severe: 
subsides, | 
ponding, 

low strength. 
| 


| 
| 
I 
| 
| 
| 
| 
|Moderate: | 
| slope. 
| | 
|Severe: | 
| slope. | 
| | 
1Severe : | 
| slope. | 
| | 
| | 
|Moderate: | 
slope. 
ł 
| 
| 
| 
| 
| 


Severe: 
Slope. 


| 
| $light--------- 

| | 
| 


| Moderate: 
| slope. 

| 

|Severe: 

| slope. 

| 

| 

|Severe: 

| slope. 

| 

| 
ISlight 
| 


| دكت داه چا جر 
| 

| ] 
I | 
|Moderate: ] 
| slope. | 
| | 


Local roads 
and streets 


Severe: 
subsides, 
ponding, 
frost action, 


Severe: 
subsides, 
ponding, 
frost action. 


slight 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
Slope. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Severe: 


slope. 


Moderate: 
frost action. 


Moderate: 
frost action. 


| 

| Lawns and 
| landscaping 
| 
| 
| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 

|Severe: 

| ponding, 

| excess humus. 
| 

| 

|Moderate: 

| droughty, 

| too sandy. 

| 

|Moderate: 

| droughty, 
slope, 

too sandy. 


Severe: 
droughty. 


Severe: 
droughty. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
ISevere: 

| droughty, 

| slope. 
|Severe: 

| small stones, 
| droughty. 

| 

| Severe: 

| small stones, 
| droughty. 

| 

|Moderate: 

| large stones, 
| 

IModerate: 

| large stones. 
| 


|Moderate: 


“| large stones, 


| slope. 

| 

|Severe: 

| slope. 

| 

| 

|Moderate: 

| large stones. 
| 

| 

|Moderate: 

| large stones. 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


Soil Survey 


| ! | | 
Soil name and | Shallow ١ Dwellings | Dwellings Small | Local roads | Lawns and 
map symbol | excavations | without | with commercial | and streets | landscaping 
J | basements | basements buildings 
| | | | 
| | | | 
8C, 8C2----- -T----- |Moderate: Moderate: JModerate: Severe: |Moderate: IModerate: 
Onaway | slope. | slope. slope. slope. | slope, | large stones, 
| | frost action. | slope. 
| | | | 
8D, 8E------------|Severe: Severe: ISevere: Severe: Severe: |Severe: 
Onaway | slope. slope. | slope. slope. slope. | slope. 
| | | 
9B------------- ---|Severe: |Severe: Severe: |Severe: Severe: |Severe: 
Summerville depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock.| large stones, 
| | | thin layer. 
| | | 
f .።።፡ ls im ieri د‎ Severe: |Severe: Severe: |Severe: Severe: |Severe: 
Summerville | depth to rock.| depth to rock.| depth to rock.| slope, | depth to rock.| large stones, 
! depth to rock.| | thin layer. 
| | | 
10B--------------- Severe: |Moderate: |Severe: Moderate: |Moderate: | Moderate: 
Cunard depth to fock.| depth to rock.| depth to rock.| depth to rock.| depth to rock,| small stones, 
١ | | frost action. | large stones, 
| | | I | 
10C--------------- |Severe: Moderate: |Severe: |Severe: |Moderate: |Moderate: 
Cunard | depth to rock.| slope, | depth to rock.| slope. | depth to rock, | small stones, 
| depth to rock. | ۱ | slope, | large stones, 
I j { I | frost action. | slope. 
| | | | | 
11A--------------- | Severe: | Severe: Severe: |Severe: | 56۷920 : |Moderate: 
Alstad | wetness. | wetness. wetness. | wetness. | frost action, | wetness, 
| | | | | 
12A----- T--------- | Severe: [ Severe: Severe: Severe: |Severe: (Moderate: 
Bonduel { depth to rock,| wetness. wetness, wetness. | frost action. | wetness, 
| wetness. | | depth to rock. | | thin layer, 
| | | area reclaim. 
| | | | | 
13B--------------- Severe: |Moderate: Severe: |Moderate: |Moderate: |Moderate: 
Croswell | cutbanks cave,| wetness. | wetness. wetness. | wetness, | droughty, 
| wetness. I | | | too sandy. 
| | | | | 
14B--------------- Severe: |Slight---------|Slight--------- [Moderate: |Slight--------- |Moderate: 
Menominee cutbanks cave. | ] | slope. | | small stones. 
| | l | 
15B------- --------|Severe: Severe: |Severe: |Severe: |Severes ISevere: 
Krakow large stones. large stones. | large stones. | large stones. | large stones. | large stones. 
| | | | | 
15c--------------- |Severe: Severe: |Severe: ISevere: | Severe: (Severe: 
Krakow | large stones. large stones. | large stones. | slope, | large stones. | large stones. 
| | | | large stones. | 
| | | | | 
15D--------------- | Severe: Severe: | Severe: |Severe: Severe: | Severe: 
Krakow | large stones, | slope, | slope, | slope, | slope, | large stones, 
| slope. large stones. | large stones. | large stones. | large stones. | slope. 
| | | | | 
l6A--------------- ISevere: |Severe: \Severe: |Severe: |Severe: |Moderate: 
Iosco | cutbanks cave, | wetness. | wetness. | wetness. | frost action. | wetness, 
| wetness. | | | | droughty. 
| | | I | | 
17---------------- |Severe: |Severe: |Severe: | Severe: |Severe: | Severe: 
Roscommon | cutbanks cave, | ponding. | ponding. | ponding. | ponding. | ponding, 
| ponding. | | | | excess humus. 
| | | | | ] 
18---------------- |Severe: |Severe: |Severe |Severe: | Severe: |Severe: 
Brevort | cutbanks cave, | ponding. ponding. | ponding. | ponding. 


| ponding. | 
| } 


| ponding. 
| 
| 


| 
| 
| 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 
| I I | | | 
Soil name and | Shallow | Dwellings I Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without I with | commercial | and streets | landscaping 
| basements | basements | buildings | 
| | | | | 
| | | | | 
20---------------- Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
Hessel ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| | I | frost action. | 
| | I I I 
2l---------------- Severe: |Severe: |Severe: ISevere: ISevere: |Severe: 
Cathro excess humus, | ponding, | ponding, | ponding, | ponding, | ponding, 
ponding. | subsides. | subsides. | subsides. | frost action, | excess humus. 
| | ١ | subsides. | 
| | | | | 
23---------------- Severe: |Severe: |Severe: |Severe: |Severe: |Severe: 
Greenwood excess humus, | subsides, | subsides, | subsides, | ponding, | ponding, 
ponding. | ponding, | ponding, | ponding, | frost action, | excess humus. 
low strength. | low strength. | low strength. | subsides. | 
| | | | 
24B--------------- Severe: Slight--------- tSligħt--------- iSlight--------- Islight=-------- IModerate: 
Melita cutbanks cave, | | I | droughty. 
I I | | 
24C----2----------- Severe: Moderate: |Moderate: |Severe: |Moderate: (Moderate: 
Melita cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | slope. 
| | | | 
25A--------------- Severe: Severe: Severe: |Severe: |Severe: |Severe: 
Au Gres cutbanks cave, | wetness. | wetness. | wetness. | wetness. | wetness. 
wetness, | | | | 
| | | 
28A--------------- Severe: Severe: Severe: |Severe: |Severe: |Severe: 
Moltke | cutbanks cave, | wetness. wetness. | wetness. | wetness, | wetness. 
| wetness. | | frost action. | 
| | | | 
279. መመ -- -- - - -- መመ نت‎ |Severe: Severe: Severe: |Severe: [Severe: |Severe: 
Glawe | cutbanks cave, | ponding. ponding. | ponding. | ponding, | ponding. 
| ponding. | | frost action. | 
| | | | 
30---------------- | Severe: |Severe: Severe: |Severe: |Severe: |Severe: 
Evart | cutbanks cave,| flooding, flooding, | flooding, | wetness, | wetness, 
| wetness. | wetness. wetness. | wetness. | flooding. | flooding. 
| | | | | 
EDO: شد د میت بدت ددست‎ |Severe: Slight--------- Slight--------- |Moderate: ISlight--------- Moderate: 
Mancelona | cutbanks cave. | | slope. | | small stones, 
| | | | | droughty. 
| | | 
31C--------------- | Severe: | Moderate: Moderate: Severe: |Moderate: Moderate: 
Mancelona | cutbanks cave.| slope. | slope. slope. | slope. small stones, 
| | | | droughty, 
| | | slope. 
| | | | 
3iE--------------- Severe: Severe: | Severe: Severe: | Severe: Severe: 
Mancelona cutbanks cave,| slope. | slope. slope. | slope. | slope. 
| slope. I | | I I 
| | | | | 
33A--------------- Severe: |Severe: |Severe: | Severe: |Severe: |Severe: 
Detour wetness. | wetness, | wetness. wetness. | wetness, | wetness, 
| | | frost action. | droughty. 
| | | | | 
35እ--- - - - - - “ “- “-“- - “ Severe: [Severe: |Severe: |Severe: |Severe: |Severe: 
Ingalls cutbanks cave, | wetness. | wetness. | wetness. | wetness. | wetness. 
wetness. | | | | 
I | | | | I 
36---------------- | 56 ۷۵ ۲۵ ۶ |Severe: |Severe: |Severe: |Severe: |Severe: 
Burleigh | cutbanks cave, | ponding. | ponding. | ponding. | ponding. | ponding. 


ponding. 


| too sandy. 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 
| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without I with | commercial | and streets | landscaping 
| | basements | basements ١ buildings | 
| | | ] | | 
| | | | | | 
37A--------------- |Severe: |Severe: ISevere: |Severe: | Severe: |Severe: 
Gladwin | cutbanks cave, | wetness, | wetness. | wetness. | wetness, | wetness, 
| wetness, | | | | 
| | | | | 1 
38---------------- |Severe: | Severe: |Severe: |Severe: iSevere: |Severe: 
Ruse | depth to rock,| ponding, | ponding, | ponding, | depth to rock,| ponding, 
| ponding. | depth to rock.| depth to rock.| depth to rock.| ponding, | thin layer, 
| | | | | frost action. | area reclaim. 
| | | | | | 
39B------- -T------- | Severe: |Slight--------- ISlight--------- |Moderate: ISlight--------- | Severe: 
Grayling | cutbanks cave. | | | slope. | | droughty. 
| | | | | | 
390--- مه‎ -- -- -- -- -- -- -- -- -” -- -- - |Severe: |Moderate: |Moderate: |Severe: |Moderate: [Severe: 
Grayling | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | | | 
40B--------------- |Moderate: ISlight--------- |Moderate: |Moderate: |Severe: ISlight. 
Nunica | wetness, | | wetness. | slope. | low strength, | 
I | | | | frost action. 
| | I | | 
41A--------------- | Severe: |Severe: |Severe: |Severe: |Severe: Moderate: 
Bowers | wetness. | wetness. | wetness. | wetness. | low strength, wetness. 
| | | | | frost action. 
۱ I | | | 
42-------- -T--2-----|Severe: | Severe: | Severe: |Severe: | Severe: Severe: 
Hettinger | ponding. | ponding. | ponding. | ponding. | low strength, ponding. 
| | | | ponding, 
| | | | frost action. 
| | | | 
43B--------------- |Severe: |Slight--------- |Slight--------- |Moderate: Slight--------- Severe: 
Graycalm | cutbanks cave.| | | slope. droughty. 
| | | | 
43C--------------- |Severe: |Moderate: |Moderate: |Severe: Moderate: Severe: 
Graycalm | cutbanks cave.| 81686. | slope. | slope. slope. droughty. 
| | I ] 
43E--------------- | Severe: |Severe: |Severe: |Severe: Severe: Severe: 
Graycalm | cutbanks cave, | slope. | slope. | slope. slope. droughty, 
| slope. | | | slope. 
| | | | 
44እመመመ-፦---መመመመመመሙ |Severe: |Severe: |Severe: |Severe: Moderate: Moderate: 
Au Gres | cutbanks cave, | wetness. | wetness. | wetness. wetness. wetness, 
| wetness. | | | droughty, 
| | | | too sandy. 
| | | | | 
45B--------------- |Severe: ISlight--------- |Moderate: |Slight--------- |Slight--------- Moderate: 
Croswell | cutbanks cave.| | wetness. | | droughty. 
| | | ] | | 
47B--------------- |Severe: |Slight--------- ISlight--------- |Slight--------- |Moderate: |Moderate: 
Cheboygan | cutbanks cave. | | | | frost action. | large stones, 
| | | | | | droughty. 
| | | | | | 
47០-- -- - -- -- -- -- - - - -” - - - ISevere: I|Moderate: IModerate: |Severe: |Moderate: |Moderate: 
Cheboygan | cutbanks cave.| slope. | slope. | slope. | slope, | large stones, 
| | | | | frost action. | droughty, 
I | | | | | slope. 
| ] 1 | 1 | 
47D, 4AT7E---------- |Severe: ISevere: |Severe: |Severe: |Severe: |Severe: 
Cheboygan | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
48B--------------- | Severe: ۱۳۱ ከኒመመመመመመመመሙ= 1SLight--------- |Moderate: |Slight--------- |Moderate: 
Udipsamments | cutbanks cave. | | slope. | | droughty, 
| | slope, 
| 
| 


| 
| 
| 


| 
| 
| 


Presque Isle County, Michigan 


Soil name and 
map symbol 


49*, 
Beaches 


50. 
Aquents 


Hagensville 


53--------------- 


Hessel 


55B-------------- 


Johnswood 


56ር*፤: 


Deer Park-------- 


Croswell--------- 


58B--------------- 


Kalkaska 


59x; 
Aquents. 


TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


| | | 
1 Shallow | Dwellings | Dwellings 
| excavations | without | with 
| | basements | basements 
| | 
I | | 
| ۱ I 
| | | 
| | 
| | | 
| | 
| | | 
Severe: (Slight------- --|Slight--------- 
| eutbanks cave. | 
| ] 
| 
|Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. 
| | 
| 
| | | 
Severe: [Severe: ISevere: 
cutbanks cave,| slope. | slope. 
slope. | 
| 
Severe: Severe: ISevere: 
wetness. wetness. | wetness. 
I 
I 
Severe: Severe: ISevere: 
| ponding. ponding. | ponding. 
| | 
| | 
|Severe: Severe: |Severe: 
| large stones, wetness, | wetness, 
| wetness, large stones. | large stones. 
| | 
۱ | 
|Severe: Slight------ |Slight--------- 
| cutbanks cave. 
| | 
| : Moderate: |Severe: 
| cutbanks cave, | wetness. | wetness. 
| wetness. | 
I | 
|Severe: |Severe: Severe: 
| cutbanks cave,| wetness. | wetness. 
| wetness. | 
| | 
|Severe: |Slight------ iModerate: 
| cutbanks cave.| wetness. 
| I 
| Severe: Isiight==---- ---|Slight--------- 
| cutbanks cave. | 
| | ] 
{Severe: |Slight------ ISlight--------- 
| cutbanks cave, | 
| | | 
|Severe: IModerate: |Moderate: 
| cutbanks cave.| slope. | slope. 


| 
| 
| 
| 


| 
| 
| 
| 


See footnote at end of table. 


| 
Small 


commercial 
buildings 


| 
|S1ight--------- 


| Severe: 
| slope. 
| 


| 

|Severe: 

| slope. 

| 

| 

|Severe: 
wetness, 


| 
I 
I 
| 
| 
| 
| 
|Severe: 

| wetness, 

| large stones. 
I 

| 

|Moderate: 

| slope. 


|Moderate: 
| wetness, 
| slope. 


Severe: 
| wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 


| Local roads 
| and streets 
ł 


Slight--------- 


| 

| 
|Moderate: 
| slope. 

| 

| 

| 

|Severe: 

| slope. 

| 

| 

|Severe: 

| wetness, 
| frost action. 
| 


[Severe: 

| ponding, 

| frost action. 
| 

| 

| large stones. 


Slight--------- 


wetness, 


| 

| 

۱ 

| 

| 

| 
|Moderate: 
| 

| 

| 

|Severe: 

| wetness. 

| 

| 

Severe: 

| frost action. 
I 
|Severe: 

frost action. 
| 
|Slight--------- 
| 


Moderate: 
slope. 


| 
| 
| 
| 
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Lawns and 
landscaping 


Moderate: 
large stones, 
| droughty. 
| 
|Moderate: 
large stones, 
droughty, 
slope. 


Severe: 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|[Severe: 

| large stones, 
| droughty. 

١ 

| 

|Severe: 

| droughty. 

| 

|Moderate: 


droughty, 
too sandy, 


Severe: 
wetness. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
I 
I 
| 
Islight. 

| 

| 

|Severe; 

| droughty. 
| 


|Severe: 
| droughty. 


| 
| 
| 
| 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without I with | commercial | and streets | landscaping 
| | basements | basements | buildings | 
| | | | | 
| | | | | 
59*, | | | | 
Histosols | | | | 
| | | ] 
60B--------------- |Severe: Islight--------- [Slight--------- |Moderate: Slight--------- Severe: 
Deer Park | cutbanks cave. | I slope. droughty. 
| I ١ 
60C--------------- |Severe: |Moderate: |Moderate: Severe: Moderate: Severe: 
Deer Park | cutbanks cave.| slope. | slope. slope. slope. droughty. 
| | | 
60E--------------- |Severe: |Severe: |Severe: Severe: Severe: Severe: 
Deer Park | cutbanks cave,| slope. | slope. slope. slope. droughty, 
| slope. | | slope. 
| | | 
62---------------- [Severe: |Severe: |Severe: Severe: Severe: Severe: 
Dawson | cutbanks cave, | subsides, | subsides, subsides, subsides, ponding, 
| excess humus, | ponding, | ponding. ponding, ponding, excess humus, 
| ponding. | low strength. | low strength. frost action. 
| | | 
63*. | | | 
Pits, borrow | | | 
| | 
64A--------------- |Severe: |Severe: |Severe: Severe: Severe: Severe: 
Ensign depth to rock, | wetness, | wetness, wetness, wetness, large stones, 
| wetness. | depth to rock.| depth to rock.| depth to rock.| depth to rock,| wetness, 
| | | frost action. thin layer. 
| | | | 
65--------------2-- Severe: | Severe: |Severe: Severe: Severe: Severe: 
Wheatley cutbanks cave, | ponding. | ponding. ponding. ponding. ponding. 
ponding. | | 
| | 
66C--------------- Severe: IModerate: |Severe: Severe: Mcderate: Severe: 
Wallace cemented pan, | slope, | cemented pan. slope. cemented pan, droughty, 
| cutbanks cave.| cemented pan. | | slope. cemented pan. 
| | | | 
67B--------------- |Severe: |Slight--------- ISlight--------- |Moderate: Slight--------- Moderate: 
Eastport | cutbanks cave.| | | slope. | droughty, 
| | | | ] | too sandy. 
| I | | | | 
69A--------------- | Severe: |Severe: |Severe: |Severe: |Severe: |Severe: 
Winterfield | cutbanks cave, | flooding, | flooding, | flooding, | wetness, | wetness, 
| wetness. | wetness. | wetness. | wetness. | flooding. | 
| | | | | | 
70A*: | | | | | | 
Au Gres---------- ISevere: |Severe: ISevere: |Severe: | Severe: |Severe: 
| cutbanks cave, | wetness. | wetness. | wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | | | 
Roscommon-------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| eutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding, 
| ponding. | | | | | excess humus. 
| | | | | | 
71*: | | | | | | 
Roscommon-------- |Severe: Severe: ISevere: | Severe: | Severe: |Severe: 
| cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding, 
| ponding. | | | | | excess humus. 
I | | 


See footnote at end of ۰ 
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Soil name and 
map symbol 


TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Dwellings 
without 
basements 


Dwellings 
with 


Small 
commercial 
buildings 


Local roads 
and streets 
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Lawns and 
landscaping 


basements 


73C 


73C2 


4 


Omena 


73D 


7303 


U 


Omena 


84* 


Pits, 


86F 
Ud 


Ud 


Ud 


quarry 


dr 
orthents 


ipsamments 


orthents 


See footnote at end of 


Severe: 
cutbanks cave, 
excess humus, 
ponding. 


Moderate: 
slope. 


|Severe: 

| slope. 

| 

ISevere: 

| cutbanks 
| ponding. 
| 

|Severe: 

| cutbanks 
| wetness. 
| 

| 

|Severe: 
cutbanks 
wetness. 


cave, 


cave, 


cave, 


Severe: 


cutbanks cave. 


Severe: 


cutbanks cave. 


Severe: 
cutbanks cave, 
large stones, 
wetness. 


| 

| 

|Severe: 

| slope. 

| 

|Severe: 

| cutbanks cave. 
! 

|Severe: 

| slope. 


table. 


| 
| 
| 
| 
| 
| 
| 
1Severe: 

| subsides, 

| ponding, 

| low strength. 
| 

|Slight 
| 

| 

| 
ISiight 
I 

I 

| 
|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
wetness. 


Moderate: 
wetness, 
large stones. 


Severe: 
wetness, 
large stones. 


Severe: 
| slope. 


| Severe: 
| slope. 
| 
Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
|Severe: 

| subsides, 
| ponding. 
| 

| 
{Slight 
| 

] 

] 

۲و1 51| 
| 

| 

| 
|Moderate: 

| slope. 

| 

| 

| 

ISevere: 

| slope. 

| 

|Severe: 
ponding, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


[Slight 
| 
| 
| 
| slight 


Severe: 
wetness, 
large stones. 


Severe: 
Severe: 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
|Severe: 

| subsides, 

| ponding, 

| low strength. 
| 

[Slight------- -- 
| 

| 

| 

|Moderate: 

| slope. 

| 

| 

|Severe: 

| slope. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
wetness. 


| 
| 
Moderate: 
wetness, 
large stones. 


Severe: 
| wetness, 
| large stones. 


I 
|Severe: 
slope. 


|Severe: 
| slope. 


Severe: 
| slope. 
| 


Severe: 
subsides, 
ponding, 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Severe: 
slope. 


Severe: 
ponding. 


Moderate: 
wetness, 
frost action. 


Moderate: 
wetness, 
large stones. 


Slight--------- 


Severe: 
wetness, 
large stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus. 

| 
| 

Moderate: 
large stones, 
droughty. 


Moderate: 
large stones, 
droughty. 


Moderate: 
large stones, 
droughty, 
slope. 


Severe: 
Slope. 


Severe: 
ponding. 


Moderate: 
wetness, 
droughty, 
too sandy. 


Severe: 
large stones, 
droughty. 


Moderate: 
large stones, 
droughty. 


Severe: 
droughty. 


۱ 
|Severe: 

large stones, 
| wetness, 

| droughty. 

| 


|Severe: 
| slope. 


Severe: 
slope. 


| 

| 

| Severe: 
۱ slope. 
| 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 
| | | | | 
Soil name and | Shallow Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations without | with | commercial | and streets | landscaping 
| basements | basements | buildings | 
| | | | | 
| | | | 
89B--------------- |Severe: Slight--------- Slight--------- [Slight--------- |Slight--------- |Moderate: 
Ocqueoc | cutbanks cave. | | | droughty. 
| | | | 
90B----- mn --=|Severe: Slight--------- Slight--------- | Moderate: |Slight--------- |Moderate: 
Zimmerman | cutbanks cave. | slope. | | droughty. 
| | | | 
91B---2-2----------- |Severe: Moderate: Moderate: |Moderate: IModerate: |Severe: 
Alpena | cutbanks cave.| large stones. depth to rock,| slope, | large stones. | large stones, 
| large stones. | large stones. | | droughty. 
| | | | | 
92------------ ----|Severe: |Severe: Severe: |Severe: |Severe: | Severe: 
Kinross | cutbanks cave, | ponding. ponding. | ponding. | ponding. | ponding, 
| ponding. | | | | excess humus. 
| | 


| 


in a aaam 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Presque Isle County, Michigan 


(Some terms that describe restrictive soil features are defined in the "Glossary." 
of "slight," "fair," 


and other terms. 


TABLE 14.--SANITARY FACILITIES 


205 


‘See text for definitions 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


| | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol absorption I areas I sanitary | sanitary | for landfill 
fields | | landfill | landfill | 
| | | ۱ 
| | | | 
2-- - - - =መመመመዴመዱሙመመመመመ Severe: |Severe: |Severe: |Severe: |Poor: 

Lupton subsides, | seepage, | seepage, | seepage, | ponding, 
ponding, | excess humus, | ponding, | ponding. | excess humus. 
percs slowly. | ponding. | excess humus. | 

| I | | 
3----------------- Severe: |Severe: |Severe: |Severe: |Poor: 

Tawas subsides, | seepage, | seepage, | seepage, | seepage, 
ponding, | excess humus, | ponding, | ponding. | too sandy, 
percs slowly. | ponding. | too sandy. | | ponding. 

| | | | 
4B---------------- Slight---------- |Severe: | 36۷6 ۳0: ISevere: |Poor: 

Klacking | seepage. | seepage, | seepage. | seepage, 

| | too sandy. | | too sandy. 
| | | 
4C---------------- Moderate: |Severe: Severe: |Severe: (Poor: 

Klacking slope. | seepage, | seepage, | seepage. | seepage, 

| slope. too sandy. | | too sandy. 
| | | 
5B---------------- Severe: | Severe: Į Severe: |Severe: |Poor: 

Rubicon poor filter. | seepage. | seepage, | seepage. | seepage, 

| | too sandy. | | too sandy. 
I | | 
5C-----~---------- Severe: |Severe: Severe: |Severe: |Poor: 

Rubicon poor filter. | seepage, | seepage, | seepage. | seepage, 

| slope. | too sandy. | | too sandy. 
| I | | 
BE -- -- -- -- -- -- -- -- -- -- -- -- -- -- de Severe: |Severe: |Severe: |Severe: |Poor: 

Rubicon poor filter, | seepage, | seepage, | seepage, | seepage, 
slope. | slope. | slope, slope. | too sandy, 

| | | too sandy. | | slope. 
| ] | | 
6B---------------- ISevere: |Severe: ISevere: Severe: |Poor: 

Alpena | poor filter. | seepage. | seepage, seepage. | seepage, 

| | | too sandy. | too sandy, 

| | | | small stones. 

| | | | 
6C---------------- |Severe: |Severe: |Severe: Severe: |Poor: 

Alpena | poor filter. | seepage, | seepage, seepage. | seepage, 

| | slope. | too sandy. | too sandy, 

| | | | small stones. 

| | | | 
7A---------------- | Severe: | Severe: |Severe: Severe: |Fair: 

Emmet | wetness. | seepage, | seepage, seepage, | small stones, 

| | wetness. | wetness. wetness. | wetness. 
۱ | | | 
7B------~~--------- |Moderate: {Severe: {Severe: |Severe: |Fair: 

Emmet | percs slowly. | seepage | seepage. | seepage. | small stones. 

| | | | | 
7C, "C2----------- |Moderate: |Severe: | Severe: Severe: {Fairs 
Emmet | percs slowly, | seepage, | seepage. seepage. | small stones, 
{ slope. | slope. | ۱ | slope. 
| | | | | 
7D, "7E------------ |Severe: ISevere: |Severe: |Severe: |Poor: 
Emmet | slope. | seepage, | seepage, | seepage, | slope. 
| | slope. | slope. | slope. | 
| | | | 
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Soil Survey 


TABLE 14.--SANITARY FACILITIES--Continued 


| large stones. 


large stones. 


| slope. 


| | | | 
Soil name and | Septic tank | Sewage lagoon | Trench Area I Daily cover 
map symbol | absorption | areas | sanitary sanitary | for landfill 

I fields i | landfill landfill | 

| | | I 

| | | | 

BA------------------ |Severe: |Severe: |Severe: Severe: |Poor: 

Onaway | wetness, | wetness. | wetness. wetness. | small stones. 
| percs slowly. | | ] 
| | | | 

8B------------------ |Severe: (Moderate: {Slight---------- Slight----------- |Poor: 

Onaway | percs slowly. | slope. | | small stones. 
| | | | 

8c, 8Cc2------------- |Severe: |Severe: |Moderate: Moderate: |Poor: 

Onaway | peres slowly. | slope. | slope. slope. | small stones. 
| | | | 

8D, 8E-------------- ISevere: |Severe: |Severe: Severe: |Poor: 

Onaway | percs slowly, | slope. | slope. slope. | small stones, 
| slope. | ] | slope. 
| | | | 

9g------------------ | Severe: | Severe: |۱۵ Severe! |Poor: 

Summerville | thin layer, | depth to rock, | depth to rock, seepage. | area reclaim, 
| seepage. | seepage. | seepage. | | thin layer. 
| | | | | 

gc------------------ | Severe: |Severe: |Severe: {Severe: |Poor: 

Summerville | thin layer, | depth to rock, | depth to rock, seepage. | area reclaim, 
| seepage. | slope, | seepage. | thin layer. 
| | seepage. | | 
| | | | | 

10B----------------- | Severe: |Severe: |Severe: |Moderates |Poor: 

Cunard | thin layer, | depth to rock, | depth to rock, | seepage. | area reclaim, 
| seepage. | seepage. | seepage. | | small stones. 
| | | | | 

10C----------------- | Severe: | Severe: ISevere: Moderate: |Poor: 

Cunard | thin layer, | depth to rock, | depth to rock, seepage, | area reclaim, 
| seepage. | seepage, | seepage. slope. | small stones. 
| | slope. | | 
| | | | 

llA----------------- | Severe: |Severe: |Severe: Severe: |Poor: 

Alstad | wetness, | wetness. | wetness. wetness. | wetness. 
| percs slowly. | | | 
| | | | 

12A----------------- | Severe: | Severe: |Severe: Severe: |Poor: 

Bonduel | thin layer, | depth to rock, | depth to rock, wetness. | area reclaim, 
| seepage, | seepage, { seepage, | wetness, 
| wetness. | wetness. | wetness. | thin layer. 
| | | | 

13B----------------- | Severe: ISevere: Severe: Severe: |Poor: 

Croswell | wetness, | seepage, | seepage, seepage, | seepage, 
| poor filter. | wetness. | wetness, wetness. | too sandy. 
| | too sandy. | 
| | | 

14B----------------- |Severe: |Severe: Severe: Severe: |Poor: 

Menominee | percs slowly, | seepage. too sandy. | seepage. | seepage, 
| poor filter. | | | too sandy. 
| | | | 

15B----------------- |Severe: |Severe: Severe: ISlight------ -----|Poor: 

Krakow | large stones. | large stones. | large stones. | | large stones. 
| | | | | 

15C----------------- |Severe: |Severe: |Severe: |Moderate: |Poor: 

Krakow | large stones. | slope, | large stones. | slope. | large stones. 
| | large stones. | | | 
| | | | | 

15p----------------- | Severe: |Severe: |Severe: |Severe: |Poor: 

Krakow | slope, | slope, slope, | slope. | large stones, 

| | 
| | 


| 
| large stones. 
| 
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TABLE 14.--SANITARY FACILITIES--Continued 


I | | | 
Soll name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
| | | | 
| | | | 
16A----------------- Severe: |Severe: |Severe: | Severe: |Poor: 
Iosco wetness. | seepage, | wetness. | seepage, | wetness, 
| wetness. | | wetness. | 
| I | 
17------------------ Severe: Severe: Severe: | Severe: |Poor: 
Roscommon | ponding, seepage, seepage, | seepage, | seepage, 
| poor filter. excess humus, ponding, | ponding. | too sandy, 
| ponding. too sandy. | | ponding. 
| | | | 
18------------------ |Severe: Severe: Severe: |Severe: |Poor: 
Brevort | ponding, seepage, ponding. | seepage, | ponding. 
| percs slowly, ponding. | ponding. | 
| poor filter. | | 
| | 
20------------------ |Severe: Severe: Severe: Severe: |Poor: 
Hessel | ponding, ponding. depth to rock, ponding. | small stones, 
| percs slowly. ponding. | ponding. 
| I 
2l1------------------|Severe: Severe: Severe: Severe: (Poor: 
Cathro | ponding, seepage, ponding. seepage, | ponding. 
| percs slowly. excess humus, ponding. | 
۱ ponding. | 
| | 
23------------------ |Severe: |Severe: Severe: Severe: |ጅፅፀጀ፥ 
Greenwood | subsides, | seepage, seepage, seepage, | ponding, 
| ponding. | excess humus, ponding, ponding. | excess humus. 
| | ponding. excess humus. 
| | | 
24B----------------- |Severe: |Severe: |Severe: Severe: |፻99፻፣ 
Melita | percs slowly, | seepage. too sandy. seepage. | seepage, 
| poor filter. | | too sandy. 
| | | 
240 2 -- -- -- -- ---- -- -- -- - -- -- -- -- |Severe: |Severe: Severe: Severe: |Poor: 
Melita | percs slowly, | seepage, | too sandy. seepage, | seepage, 
| poor filter. | slope. 1 | too sandy. 
| | | | 
25R---~------------~ 1Severe : |Severe: |Severe: |Severe: |Poor: 
Au Gres | wetness, | seepage, seepage, seepage, | seepage, 
| poor filter. | wetness. wetness, wetness. too sandy, 
| | too sandy. wetness. 
| | 
28A----------------- |Severe: |Severe: |Severe: Severe: }Poor: 
Moltke | wetness. | wetness. wetness. wetness. | wetness. 
| | 
29------------------ |Severe: |Severe: |Severe: Severe: Poor: 
Glawe | ponding. | ponding. | ponding, | ponding. ponding. 
| | | too sandy. 
| | | | | 
30------------------ | Severe: | severe: |Severe: Severe: Poor: 
Evart | flooding, | seepage, | flooding, flooding, seepage, 
| wetness, | flooding, | seepage, seepage, too sandy, 
| poor filter. | wetness. | wetness. | wetness. wetness. 
| | | | 
و‎ | Severe: |Severe: |Severe: |Severe: Poor: 
Mancelona | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. too sandy, 
| | | small stones. 
| | | 
3106------------ - - -- -- - - - - - سا‎ |Severe: |Severe: |Severe: Severe: Poor: 
Mancelona | poor filter. | seepage, | seepage, | seepage. seepage, 
| | slope. | too sandy. | too sandy, 
| | | | small stones. 
| | | | 
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TABLE 14.--SANITARY FACILITIES--Continued 


Soll Survey 


SO mI 
| | 


Soil name and Septic tank 


| 
| 
map 1 | absorption 
| fields 
| 
| 
31E----------------- | Severe: 
Mancelona | poor filter, 
| slope. 
| 
| 
33A----------------- |Severe: 
Detour | wetness, 
| percs slowly. 
I 
35A----------------- |Severe: 
Ingalls | wetness, 
| percs slowly, 
| poor filter. 
| 
36------------------ | Severe: 
Burleigh | ponding, 
| percs slowly, 
| poor filter. 
| 
37A---------------- -|Severe: 
Gladwin | wetness, 
| poor filter. 
| 
| 
38------------------ |Severe: 
Ruse | thin layer, 
| seepage, 
| ponding. 
| 
39B----------------- |Severe: 
Grayling | poor filter. 
| 
| 
39Cc----------------- |Severe: 
Grayling | poor filter. 
| 
| 
40B----------------- |Severe: 
Nunica | wetness, 
| peres slowly. 
| 
41እ=።መመመመመመመመሙመሙመመመመሙ |Severe: 
Bowers | wetness, 
| percs slowly. 
| 
مت بت “ ”“ “ هچ مب مج پا‎ “ “ “ “” |Severe: 
Hettinger | ponding, 
| percs slowly. 
| 
I 
43B----------------- |Severe: 
Graycalm | poor filter. 
| 
| 
43C-------------- ---|Severe: 
Graycalm | poor filter. 
| 
| 
43E----------------- |Severe: 
Graycalm | poor filter, 


| slope. 
| 
| 


Sewage lagoon 
areas 


| 
| 
| 
[ 
| 
| 
ISevere: 
| seepage, 
| slope. 
| 
|Moderate: 
| seepage, 
large stones. 
| 
Severe: 
seepage, 
wetness. 
I 
| 


Severe: 

| seepage, 
| ponding. 
| 

| 

|Severe: 

| seepage, 
| wetness. 

| 

| 

|Severe: 
seepage, 

depth to rock. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


| 

ISevere: 

| wetness. 
| 

| 

|Severe: 

| wetness. 
| 

| 

|Ssevere: 

| ponding. 
| 

| 

I 

{Severe: 

| seepage. 
| 

| 

|Severe: 

| seepage, 
| slope. 

| 

|Severe: 

| seepage, 
| slope. 
| 

| 


| 

| Trench 
| sanitary 
| landfill 
| 

I 

I 


Severe: 

| seepage, 

| slope, 

| too sandy. 
I 

|Severe: 

| wetness. 


|Severe: 
| wetness. 


Severe: 
| ponding, 
| too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 

depth to rock, 
Seepage, 
ponding. 


Severe: 
seepage, 
too sandy. 


|Severe: 
seepage, 
too sandy. 


Severe: 
| wetness. 


| Severe: 
| wetness, 


|Severe: 
ponding, 
| too clayey. 


|Severe: 

| seepage, 
too sandy. 
| 
|Severe: 

{ seepage, 
too sandy. 


seepage, 
slope, 


| 
|Severe: 
| 

| 

| too sandy. 
| 


Area 
sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| seepage. 
| 
|Severe: 

| seepage. 


Severe: 
| wetness. 


| 
Severe: 
wetness. 


|Severe: 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 

| 


Daily cover 
| for landfill 
| 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
small stones, 
| wetness. 


Poor: 
wetness. 


| 

| 

| 

| 
|Poor: 
| ponding. 
| 

| 

| 

| 


Poor: 

seepage, 

too sandy, 
small stones. 


| 

| 

| 

| 
|Poor: 
| area reclaim, 
| ponding, 

| thin layer. 

| 

|Poor: 

| seepage, 

| too sandy. 
I 

|Poor: 

| seepage, 

| too sandy. 
| 

| 


Fair: 
too clayey, 
wetness. 


| too clayey, 

| hard to pack, 
| ponding. 
| 

| 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Soil name and 
map symbol 


Cheboygan 


47D, 


Cheboygan 


Udipsamments 


49%, 
Beaches 


East Lake 


S1E----------------- 
East Lake 


Johnswood 


TABLE 14.--SANITARY FACILITIES--Continued 


Septic tank 
| absorption 
I fields 


|Severe: 
wetness, 
percs slowly, 
poor filter. 


Severe: 
wetness, 
percs slowly, 
poor filter. 


Severe: 
percs slowly. 


Severe: 
percs slowly. 


Severe: 
percs slowly, 
slope. 


Severe: 
poor filter. 


Severe: 
poor filter. 


Severe: 
poor filter, 
slope. 


| wetness. 

| 

|Severe: 

| ponding, 

| peres slowly. 
| 

|Severe: 

| wetness, 

| percs slowly, 
| large stones. 
| 


See footnote at end of table. 


| | | 
| Sewage lagoon | Trench | Area 
| areas | sanitary | sanitary 
| | landfill | landfill 
| | | 
| | | 
|5ፀህፀ፻9፥ |Severe: |Severe: 
| seepage, | wetness, | seepage, 
| wetness. | too sandy. | wetness. 
| | | 
| | | 
lSevere: |Severe: |Severe: 
| seepage, | too sandy. | seepage. 
| wetness. I 
| I I 
| | | 
| Severe: |Slight----------- |Severe: 
| seepage. | | seepage. 
| | | 
|Severe: |Moderate: | Severe: 
| seepage, | slope. | seepage. 
| slope. | I 
| | | 
jSevere: |Severe: ISevere: 
| seepage, | slope. | seepage, 
| slope. I | slope. 
۱ | | 
|Severe: |Severe: {Severe: 
| seepage. | too sandy. | seepage. 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
Severe: |Severe: |Severe: 
seepage. | seepage, | seepage. 
| too sandy. | 
| | 
| | 
Severe: |Severe: ISevere: 
seepage, | seepage, | seepage. 
slope. | too sandy. I 
| | 
| | 
Severe: |Severe: |Severe: 
seepage, | seepage, | seepage, 
slope. | slope, | slope. 
| too sandy. | 
| | 
Severe: |Severe: ISevere: 
wetness. | wetness. | wetness. 
| | 
Severe: |Severe: |Severe: 
ponding. | depth to rock, | ponding. 
| ponding. | 
| | 
Severe: |Severe: |Severe: 
large stones. | wetness, | wetness. 
| large stones. | 
| | 
| | 
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Daily cover 
for landfill 


(Poor: 
seepage, 
too sandy, 

| wetness. 

| 

Poor: 
seepage, 
too sandy. 


| 

| 

|Fair: 

| small stones. 
۱ 

|Fair: 

| small stones, 
| slope. 

| 

|Poor: 

| slope. 

| 

| 

|Poor: 

| seepage, 

too sandy. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones, 


Poor: 
wetness. 


Poor: 
small stones, 
ponding. 


Poor: 
large stones, 


| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 

| 
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៦105, borrow 


TABLE 14.--SANITARY FACILITIES--Continued 


Soil Survey 


| | | 
Soil name and | Septic tank Sewage lagoon Trench 1 Area | Daily cover 
map symbol | absorption areas | sanitary | sanitary | for landfill 
1 fields landfill | landfill 
| | | 
| | | | 
S6C*: | | | | | 
Deer Park----- |Severe: |Severe: |Severe: |Severe: |Poor: 
| poor filter. seepage, seepage, | seepage. | seepage, 
| slope. | too sandy. | | too sandy. 
| | | | 
Croswell-------- | Severe: |Severe: |Severe: |Severe: [Poors 
| wetness, | seepage, seepage, seepage, | seepage, 
| poor filter. | wetness. | wetness, wetness. | too sandy. 
| | | too sandy. 
| | | | 
Au Gres--------- |Severe: |Severe: |Severe: Severe: |Poor: 
] wetness, | seepage, seepage, | seepage, | seepage, 
| poor filter. | wetness, | wetness, wetness. | too sandy, 
| | | too sandy. | wetness. 
| | | | 
57A-------------- |Severe: {Severe: Severe: Severe: |Fair: 
Grace | wetness. | wetness. | wetness, wetness. | too sandy, 
j | | too sandy. | wetness. 
I | | | 
57B-------------- |Moderate: (Moderate: Severe: Slight------- |Fair: 
Grace | percs slowly. | seepage, too sandy. | too sandy. 
| | slope. | | 
| | | 
58B-------------- |Severe: Severe: Severe: Severe: |Poor: 
Kalkaska | poor filter. seepage. seepage, | seepage. | seepage, 
| | too sandy. | | too sandy. 
| | | 
58C-------------- |Severe: Severe: |Severe: Severe: |Poor: 
Kalkaska | poor filter. seepage, | seepage, | seepage. | seepage, 
| slope. | too sandy. | | tco sandy. 
| | | 
S9*: | | | 
Aquents. | | 
| | | | 
8185986015. | | | 
| | | | 
60B-------------- Severe: Severe: | severe: |Severe: |Poor: 
Deer Park poor filter. seepage. | seepage, | seepage. | seepage, 
۱ | too sandy. | | too sandy. 
| | | | 
60c-------------- Severe: |Severe: |Severe: |Severe: |Poor: 
Deer Park poor filter. | seepage, | seepage, | seepage. seepage, 
| slope. | too sandy. | too sandy. 
| | | | 
60E----- -T-------- Severe: | Severe: ISevere: |Severe: Poor: 
Deer Park poor filter, | seepage, | seepage, | seepage, seepage, 
slope. | slope. | slope, | slope. too sandy, 
| | too sandy. | slope. 
| | | 
62-2----------- ጭ=መመመ= | ۵ : |Severe: lSevere: ISevere: Poor: 
Dawson | subsides, | seepage, | seepage, | seepage, ponding, 
| ponding, | excess humus, | ponding, | ponding. | excess humus. 
percs slowly. | ponding. | excess humus. | 
| | | | | 
63* | | | | 
| | | | 
| | | | 


See footnote at end of table. 
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TABLE 14.--SANITARY FACILITIES--Continued 
一 一 اا سح ساسحا‎ 


ponding. 


| | | | 
Soil name and | Septic tank | Sewage lagoon | Trench Area ۱ Daily cover 
map symbol | absorption | areas | sanitary sanitary | for landfill 
| fields | | landfill landfill | 
| | | | 
| | | | | 
64A------- --- - መሙ |Severe: ISevere: |Severe: Severe: |Poor: 
Ensign | thin layer, | depth to rock, | depth to rock, seepage, | area reclaim, 
| seepage, | seepage, | seepage, | wetness. | wetness, 
| wetness. | wetness. | wetness. | large stones. 
| | | 
65---------------- ISevere: |Severe: |Severe: Severe: |Poor: 
Wheatley | ponding, | seepage, | seepage, seepage, | seepage, 
poor filter. | excess humus, | ponding, ponding. | too sandy, 
| | ponding. | too sandy. | | small stones. 
| | | | | 
66C--------------- Severe: | Severe: | Severe: |Severe: |Poor: 
Wallace cemented pan, | seepage, | seepage, | cemented pan, | cemented pan, 
percs slowly, | cemented pan, | too sandy. | seepage. | seepage, 
poor filter. | slope. | | | too sandy. 
| | | | 
67B--------------- Severe: | Severe: | Severe: ISevere: |Poor: 
Eastport poor filter. | seepage. | seepage, | seepage. | seepage, 
| ] | too sandy. | | too sandy. 
| | | | | 
69A--------------- |Severe: Severe: |Severe: ISevere: |Poor: 
Winterfield flooding, seepage, | fiooding, | flooding, | seepage, 
| wetness, flooding, | seepage, | seepage, | tco sandy, 
| poor filter. wetness. | wetness. | wetness. | wetness, 
| | | 
70A*: ۱ | | 
Au Gres---------- |Severe: Severe: Severe: |Severe: |Poor: 
| wetness, seepage, seepage, | seepage, | seepage, 
| poor filter. wetness. wetness, | wetness. | too sandy, 
| | too sandy. | | wetness. 
! | | | 
Roscommon-------- |Severe: |Severe: Severe: |Severes [Poors 
| ponding, seepage, seepage, | seepage, | seepage, 
| poor filter. | excess humus, ponding, | ponding. | too sandy, 
| | ponding. too sandy. | | ponding. 
| | | | | 
71*: | | | | | 
Roscommon-------- |Severe: |Severe: Severe: | Severe: |Poor: 
| ponding, | seepage, seepage, | seepage, | seepage, 
| poor filter. | excess humus, ponding, | ponding. | tao sandy, 
| | ponding. | too sandy. ۱ | ponding. 
| | | | | 
Tawas------------ Severe: |Severe: |Severe: |Severe: |Poor: 
| subsides, | seepage, | seepage, | seepage, | seepage, 
| pondinq, | excess humus, | ponding, | ponding. | too sandy, 
| percs slowly. | ponding. | too sandy. | | ponding. 
I I | | 
73A, 73] - --- - - - -- -- ISlight==-------- [Severe: Severe: |Severe: |Fair: 
Omena ١ | seepage. seepage. | seepage. | small stones. 
| | | | 
73C, 73C2--------- |Moderate: [Severe: Severe: | Severe: [Fair: 
Omena | slope. | seepage, seepage. | seepage. | small stones, 
| | slope. | | slope. 
| | | | 
73D, 13D3--------- |Severe: ISevere: Severe: |Severe: |Poor: 
Omena | slope. | seepage, | seepage, | seepage, | slope. 
| | slope. slope. | slope. 
| | | | | 
75-~-----~~-------- (Severe: |Severe: |Severe: |Severe: |Poor: 
Pinconning | ponding, | seepage, | ponding, | seepage, | too clayey, 
percs slowly, ponding. | too clayey. | ponding. | hard to pack, 
| | ۱ 
| | | 


| 
| poor filter. 
| 


See footnote at end of table. 
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TABLE 14,--SANITARY FACILITIES--Continued 


Soil Survey 


| | | | 
Soil name and | Septic tank | Sewage lagoon | Trench Area | Daily cover 
map symbol | absorption | areas j sanitary sanitary | for landfill 
I fields | | landfill landfill | 
| | | 
| | | | 
T6A----- -T----------- |Severe: |Severe: |Severe: Severe: |Poor: 
Allendale | wetness, | seepage. | wetness, seepage, | too clayey, 
| percs slowly, | too clayey. wetness. | hard to pack, 
| poor filter. | | wetness. 
| | | 
81B------ T----------- |Severe: |Severe: Severe: |Severe: |Poor: 
Croswell | wetness, | seepage, seepage, | seepage, | seepage, 
| poor filter. | wetness, wetness, | wetness. | too sandy, 
| | large stones. too sandy. | | large stones. 
| | | | \ 
83B*: | | | | | 
Kiva--------------- |Severe: |Severe: |Severe: |[Severe: |Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
Alpena------------- |Severe: ISevere: |Severe: ISevere: |Poor: 
| poor filter. | seepage. seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | small stones. 
I | | 
84*. | | | 
Pits, quarry | 
| | | 
85A----------------- |Severe: Severe: Severe: |Severe: Poor: 
Esau wetness, seepage, seepage, | seepage, | seepage, 
poor filter, wetness, wetness, | wetness. | too sandy, 
large stones. large stones. | too sandy. i large stones. 
| I | | 
86F*: ۱ | 
Udorthents--------- Severe: Severe: |Severe: [Severe: Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | 
Udipsamments------- Severe: Severe: |Severe: {Severe: Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. too sandy, 
| too sandy. | slope. 
| | | 
87C. | | | ۱ | 
Udorthents | | | | | 
| | 
89B----------------- | Severe: |Severe: |Severe: {Severe: Poor: 
Ocqueoc | percs slowly, | seepage. | too sandy. | seepage. too sandy. 
poor filter. | | 
| I | | 
90B----------------- |Severe: |Severe: ISevere: |Severe: Poor: 
Zimmerman poor filter. seepage. | seepage, | seepage. Seepage, 
| | | too sandy. | too sandy. 
| | | | 
91B----------------- Severe: Severe: |Severe: |Severe: Poor: 
Alpena | poor filter. seepage. | depth to rock, | seepage. | seepage, 
| | seepage, | | too sandy, 
| | too sandy. I | small stones. 
| | | | 
ga------------------ |Severe: | |Severe: |Severe: |Poor: 
Kinross | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | excess humus, | ponding, | ponding. | too sandy, 
| | ponding. | too sandy. | | ponding. 
ł | | | 


[۳۳۳۳۳ -一 -一 -一 一 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the "Glossary." 


of "good," "fair, 


TABLE 15.--CONSTRUCTION MATERIALS 


" and other terms. 
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See text for definitions 
Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigat 


ion) 


دس سس سس :————————————————————————- 


Soil name and 
map symbol 


Roadfill 


Sand 


Topsoil 


لس --- ا ZK EO‏ سح 


4B，4C---------------- 


Onaway 


98, 
Summerville 


10B, 
Cunard 


| 
| 
| 
| 
| 
| 
Poor: 
| wetness, 
I 
| 


Poor: 
| wetness. 


Fair: 
wetness. 


|Poor; 
| area reclaim, 
| thin layer. 


reclaim. 


| wetness. 


| Improbable: 

excess humus. 
| 
| 
Probable------------- 


| 
| 
IProbable------------- 
| 
| 


Probable------------- 


Probable------------- 


| 
| 
IProbable------------- 


Improbable: 

| excess fines. 
I 

| Improbable: 

| excess fines. 
| 

|Improbable: 

| excess fines. 
I 

| 

| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| excess fines. 
| 

| 

| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
I 
| Improbable: 

| excess humus. 
| 

۱ 

Improbable: 
too sandy. 


Improbable: 
too sandy. 


| 
Improbable: 
tco sandy. 


Improbable: 
too sandy. 


[Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
excess humus, 
wetness. 


Poor: 

excess humus, 
wetness. 
| 
Poor: 

too sandy, 
| small stones. 


Poor: 
| too sandy. 


Poor: 
| too sandy, 
| slope. 


| too sandy, 

| small stones, 
| area reclaim. 
| 

|Poor: 

| small stones. 
| 

|Poor: 

| small stones. 


Poor: 
small stones, 
slope. 


|Poor: 
area reclaim, 
small stones, 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
area reclaim, 
large stones. 


] 

|Poor: 

| small stones. 
| 

IFair: 

| small stones, 
| area reclaim. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 


Soil Survey 


1 | | | 
Soil name and I Roadfill I Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
12A------------------- |Poor: | Improbable: | Improbable: |Faír: 

Bonduel | area reclaim. | excess fines. | excess fines. | area reclaim, 
| I ] | small stones, 
| | | | thin layer. 
| | | l 

13B------ -T------------ |Fair: |Probable------------- | Improbable: |Poor: 

Croswell | wetness. | | too sandy. | too sandy. 

| | | | 
14B------------------- 1Good----------------- | Improbable: | Inprobable: {Poors 

Menominee | | thin layer. | too sandy. | too sandy, 

I | | small stones. 
| | | 

15B, 15C-------------- |៦០០7: | Improbable: Improbable: |Poor: 

Krakow | large stones. | excess fines, excess fines, | large stones, 
١ | large stones. large stones. | area reclaim. 
| | | 

15Dp------------------- Poor: | Improbable: Improbable: |Poor: 

Krakow large stones. | excess fines, | excess fines, | large stones, 
| | large stones. large stones. | area reclaim, 

l | | slope. 
| | | 
16A------------------- Fair: | Improbable: | Improbable: |Poor: 

Iosco | wetness. | excess fines. excess fines. | thin layer, 

I | | | small stones. 
| | | | 
17------ -T------------- Poor: |Probable------------- | Inprobable: |Poor: 

Roscommon wetness. | | too sandy, | too sandy, 
| | | | wetness. 
| | | | 

18--------------------|POoor: | Improbable : | Improbable: Poor: 

Brevort wetness. | excess fines. | excess fines. | too sandy, 

I | | small stones, 
| | | | wetness. 
| | | | 
20--------------- -----|Poor: | improbable: | Improbable: |Poor: 

Hessel wetness. | excess fines. | excess fines. | area reclaim, 
| | | small stones, 
| | | wetness. 
| | | 

21------- | با‎ - - -----|Poor: | Improbable: |Improbable: |Poor: 

Cathro wetness. | excess fines. | excess fines. | excess humus, 
] | | | wetness. 
| | | | 

23-------------------- |Poor: | Improbable: | Improbable: |Poor: 

Greenwood | wetness, | excess humus. | excess humus. | excess humus, 
| low strength. | | | wetness. 
| | | | 

248, 24C-------------- | 80002 - - - -- - - - - - - ل‎ --|Improbable: | Improbable: |Poor: 

Melita I | thin layer. | too sandy. | too sandy. 
| ۱ | | 

25A------------------- |Poor: |Probable------------- | Improbable: |Poor: 

Àu Gres | wetness. | too sandy. | too sandy, 
| | | | wetness. 
| | | ] 

28A--------------- T----|Poor: | Improbable: Improbable: |Poor: 

Moltke | wetness. excess fines. | excess fines. | thin layer, 
| | | wetness, 
| | | 

29----------- T-------|Poor: | Improbable: | Improbable: |Poor: 

Glawe | wetness. | excess fines. excess fines. | too sandy, 


| 
| 
ł 


| wetness. 
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TABLE 15,--CONSTRUCTION MATERIALS--Continued 
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| too sandy. 


| | | | 
Soil name and | Roadfill l Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | 
| | | | 
30--- - ==------ - - ሩፌ -መ-- |Poor: |Probable------------- | Improbable: |Poor: 
Evart | wetness. | | too sandy. | too sandy, 
| | | small stones, 
| | | wetness. 
| | 
318, 31C-------------- Good-------------- ---|Probable------------- [|Probable------------- |Poor: 
Mancelona { | too sandy, 
| small stones, 
area reclaim. 
3lB---------------2---- Poor: Probable------------- Probable------------- Poor: 
Mancelona slope. too sandy, 
small stones, 
area reclaim. 
33A------- -- -- سمه ممم‎ Poor: Improbable: Improbable: Poor: 
Detour wetness, excess fines. excess fines. small stones, 
area reclaim, 
| wetness. 
| 
35A------------------- Poor: Improbable: Improbable: Poor: 
Ingalls wetness. excess fines. excess fines. | thin layer, 
wetness. 
| 
36--------- T--------- |Poor: Improbable: Improbable: Poor: 
Burleigh | wetness. | excess fines. excess fines. too sandy, 
| | wetness. 
| | | 
37A------------------- Poor: IProbable------------- |Probable------------- |Poor: 
Gladwin | wetness, | | | small stones, 
I | | | area reclaim. 
I | | | 
38 - -- -- -- - -- -- -- -- -- سب‎ -- -- -- -- -- -- -- -” {Poor: | Improbable: | Improbable; |Poor: 
Ruse | area reclaim, | excess fines. | excess fines. | area reclaim, 
| wetness, | | | wetness. 
| thin layer. | | | 
| | | | 
39B, 390----- --------- | 80 00 - - -- - -- -- - -- - بت بت‎ - - “ -” -” |Probable------------- |Improbable: IPoor: 
Grayling | | | too sandy. | too sandy. 
| | | ł 
40B------------------- IGood----------------- | Improbable: | Improbable: |Fair: 
Nunica I | excess fines. | excess fines. | too clayey. 
ł | | 
4lA------------------- |Poor: Improbable: Improbable: IFair: 
Bowers | low strength. | excess fines. | excess ۰ | too clayey. 
I | | 
42------------ T------ |Poor: Improbable: | Improbable: |Poor: 
Hettinger | low strength, | excess fines. excess fines, | thin layer, 
| wetness. | | | wetness. 
| | | 
438, 43C-------------- Good----------------- Probable---------- ---|Improbable: |Poor: 
Graycalm too sandy. | too sandy. 
| | 
43E------------------- |Poor: Probable------------- Improbable: |Poor: 
Graycalm | slope. | | too sandy. | too sandy, 
| | | slope. 
| | | 
44A------------------- {Fair: Improbable: Improbable: |Poor: 
Au Gres | wetness. | thin layer. | too sandy. | too sandy. 
| ۱ | 
45B------------------- (Fair: Improbable: | Improbable: |Poor: 
Croswell | wetness. | thin layer. | too sandy. 
| 
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TABLE 15,.--CONSTRUCTION MATERIALS--Continued 


| | | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
47B, 4A7C-------------- IGood----------------- | Improbable: | Improbable: |Poor: 

Cheboygan | | excess fines. | excess fines. | too sandy. 
| | | | 

471D------------------- |Fair: | Improbable: | Improbable: |Poor: 

Cheboygan | slope. | excess fines. | excess fines. | too sandy, 
| | | | slope. 
| | | | 

41E------------------- |Poor: | Improbable: | Improbable: |Poor: 

Cheboygan | slope. | excess fines. | excess fines. | too sandy, 
| | | | slope. 
| | | | 

48B------------------- IGood----------------- |Probable------------- | Improbable: |Poor: 

Udipsamments | | | too sandy. | too sandy. 
| | | | 

49*, | | | | 

Beaches | | | 

| | | | 
50. | | | | 

Aquents | | | 

| | | | 
51B, 51C-------------- |Good----------------- |Probable------------- IProbable------------- |Poor: 

East Lake | | | | too sandy, 
| | | | small stones, 
| I I | area reclaim. 
| | | | 

51E------------------- |Poor: IProbable------------- IProbable------------- |Poor: 
East Lake | slope. | | | too sandy, 
i I | | small stones, 
| I | | area reclaim. 
I I | | 

52A, 52B---------- ----|Poor: | Improbable: | Improbable: |Poor: 

Hagensville | wetness. | excess fines. | excess fines, | small stones, 
| | | | wetness. 
| | | | 

53----- T---2-2-2--2-2-2----- |Poor: | Improbable: | Improbable: |Poor: 

Hessel | wetness, | excess fines. | excess fines. | area reclaim, 
| | | | small stones, 
| | | | wetness. 
| | | | 

55B------------------- |Poor: (Improbable: | Improbable: ]Poor: 

Johnswood | large stones. | excess fines, | excess fines, | area reclaim, 
| | large stones. | large stones. | large stones. 
I | | I 

56C*: | | | | 

Deer Park------------ IGood----------------- IProbable------------- | Improbable: |Poor: 
| | | too sandy. | too sandy. 

I | | | 

Croswell------------- |Fair: |Probable------------- | Improbable: Poor: 
| wetness. | | too sandy. too sandy. 
| | | | 

Au Gres-------------- |Poor: |Probable------------- | Improbable: |Poor: 
| wetness. | | too sandy. | too sandy, 
| | | wetness. 
| | | 

57A, 57B-------------- IGood----------------- | Improbable: | Improbable: {Pair: 

Grace | | excess fines. | excess fines. | thin layer. 

| | | 
58B, 58C-------------- IGood----------------- |Probable------------- | Improbable: Poor: 
Kalkaska | | | too sandy. | too sandy. 


See footnote at end of table. 
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I ۱ 
Soil name and 1 Roadfill I Sand Gravel Topsoil 
map symbol | 
| | 
| | | 
| | | 
59*: | | 
Aquents. | | | 
| | I ] 
8158508618. ] | l 
| | | 
60B, 60C~-------------- |6០០៤-- - - መ -- -- -- roh mmt [Probable------------- | Improbable: Poor: 
Deer Park | | | too sandy. | too sandy. 
| | | i 
60Eg------------------- |Poor: Probable------------- | Improbable: |Poor: 
Deer Park | slope. ۱ | too sandy. | too sandy, 
| I | | slope. 
| | | 
62-------------------- Poor: Probable------------- |Probable------------- |Poor: 
Dawson wetness. I | excess humus, 
| wetness. 
| 
63* | ] 
Pits, borrow | | 
| | 
64A------------------- |Poor: Improbable: Improbable: |Poor: 
Ensign area reclaim, excess fines. excess fines. area reclaim, 
| wetness, wetness, 
| thin layer. | large stones. 
65-------------------- Poor: Probable------------- Probable------------- Poor: 
Wheatley wetness. | too sandy, 
] small stones, 
I | area reclaim. 
| | 
ق‎ oce ia ج و‎ Gd === کت‎ |Probab]e=-=----==----=- | Improbable: Poor: 
Wallace | | too sandy. cemented pan, 
Í | area reclaim, 
| | | too sandy. 
| | | 
678 Heese seem መ መ سپ‎ | 6១០៨-- -- -- -- -- -- - - -- -- -- -- ረ -- -- -” |Probable------------- | Improbable: Poor: 
Eastport | | too sandy. too sandy. 
| | | 
69A---------- -€------- |Poor: |Probable------------- | Inprobable: |Poor: 
Winterfield | wetness, | | too sandy. | too sandy, 
| | | | wetness. 
| | | 
70A*: | | | 
Au Gres-------------- Poor: |Probable------------- | Improbable: |Poor: 
wetness. | too sandy. | too sandy, 
I ۱ | wetness. 
I | | 
Roscommon------------ |Poor: |Probable------------- | Inprobable: |Poor: 
wetness. too sandy. | too sandy, 
| l | wetness. 
I | | 
71*: | | | 
Roscommon------------ Poor: Probable------------- | Improbable: Poor: 
| wetness. | too sandy. | too sandy, 
| | | wetness. 
| | | 
Tawas---------------- |Poor: IProbable------------- | Improbable: Poor: 
| wetness. | | too sandy. excess humus, 
| | | wetness. 


See footnote at end of table. 


| 


1 


| thin layer, 
| large stones. 


small stones, 
area reclaim. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 
| | | 
Soil name and Roadfill | Sand | Gravel | Topsoil 
map symbol | | | 
| | | 
| | | 
| | | 
73A, 738, 736, ?302--- | 6000 ----- - - ---- - - - - -- - - - - | Improbable: | Improbable: |Poor: 
Omena | excess fines. | excess fines. | small stones. 
| | | 
73D, 73D3------------- |Fair: | Improbable: | Improbable: |Poor: 
Omena | slope. | excess fines. | excess fines, | small stones, 
| | | | slope. 
| | | 
]75-------------------- Poor: | Improbable: | Improbable: |Poor: 
Pinconning | shrink-swell, | excess fines, | excess fines. | too sandy, 
| low strength, | | | wetness. 
| wetness. | | | 
| | | | 
76A------------------- |Poor: | Improbable: | Improbable: |Poor: 
Allendale | low strength. | excess fines. | excess fines. | too sandy. 
| | | I 
B1lB------------------- |Fair: |Probable------------- | Improbable: |Poor: 
Croswell | large stones, | | too sandy. | too sandy, 
| wetness. | | | large stones. 
I | I I 
83B*: | | | 
Kiva----------------- IGood----------------- |Probable------------- |Probable------------- |Poor: 
| | | | too sandy, 
| | | small stones, 
I | | | area reclaim. 
I | | | 
Alpena--------------- IGood----------------- |Probable------------- |Probable------------- |Poor: 
I | | | too sandy, 
I | | | small stones, 
| | | | area reclaim. 
| | | | 
84*. | | | | 
Pits, quarry | | | 
| | | | 
85A------------2------- |Poor: | Inprobable: | Improbable: |Poor: 
Esau | large stones, | large stones, | large stones. | too sandy, 
| wetness. | | | large stones, 
۱ ۱ | | area reclaim. 
| | | | 
86F*: | | | | 
Udorthents----------- | T | Improbable: | Improbable; |Poor: 
| | excess fines. | excess fines. | slope. 
| | | | 
Udipsamments--------- |Poor: 1Brobab1le----------~-~ |Improbable: |Poor: 
| slope. | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
8g7C------------------- | --- |Improbable: | Improbable: |Poor: 
Udorthents | | excess fines. | excess fines. | slope. 
| | | I 
QBS |60០០៨- - መመ -- - መመመ - - - ” me | Improbable: | Improbable: |Poor: 
Ocqueoc | | excess fines. | excess fines. | too sandy. 
| I \ ] 
90B------------------- IGood----------------- IProbable------------- | Improbable: |Poor: 
Zimmerman | | | too sandy. | too sandy. 
| | | | 
9iB------------------- |Fair: | Improbable: | Improbable: {Poors 
Alpena | depth to rock, | thin layer. | thin layer. | too sandy, 
I 
| 
| 


See footnote at en 


d of table. 


Presque Isie County, Michigan 


TABLE 15.--CONSTRUCTION MATERIALS--Continued 


| | | 
Soll name and | Roadfill | Sand | Gravel 
map symbol | ] \ 
| | | 
| | | 
| | | 
تاد سامت نت سس دد92‎ |Poor |Probable------------- | Improbable: 
Kinross | wetness. | | too sandy. 
| 
| 


Topsoll 


Poor: 
too sandy, 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the "Glossary." 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. 


TABLE 16.--WATER MANAGEMENT 


Soil Survey 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 


| 
Soil name and | 
map symbol | 
| 
| 
| 


P መመመ 
Lupton H 
| 


| 

Se መመ ው | 

Tawas | 

| 

| 

| 

ክክ) 

Klacking ١ 

| 

I 

ምንም ን sA | 
Klacking 

I 

I 

58---- - - 0000 | 

Rubicon 


| 
5C, SE------------ | 
Rubicon 


6C---------------- | 
Alpena | 
| 


| 
78---------------- | 
Emmet | 


| 
7C, 7C2, 75, TE---| 
Emmet | 

| 

| 
BA---------------- | 
Onaway 


Onaway 


8០, 902, 8E--- 


Onaway 


8D, 


Summerville 


Pond 


reservolr 


areas 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
seepage. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
depth to 
Seepage. 


rock, 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Severe: 
excess humus, 
ponding. 


Severe: 
seepage, 
piping, 
ponding. 


seepage, 
piping. 


Severe: 
Seepage, 
piping. 


| 

| 

| 

| 

| 

| 

| 

] 

] 

] 

| 

| 

| 

| 
|Severe: 
I 

| 

| 

| 

| 

| 

| 
|Severe: 

| seepage, 
| piping. 
| 

ISevere: 
seepage, 
| piping. 
| 
ISevere: 
seepage. 
| 
|Severe: 
seepage. 


Severe: 
| piping. 
| 
|Severe: 
| piping. 
| 


|Severe: 
| piping. 
| 

| 
|Severe: 
| piping. 
I 


ISevere: 
| seepage, 
piping. 
| 
Severe: 
seepage, 
piping. 
| 
Severe: 
piping, 
large stones. 


Aquifer-fed 
excavated 
ponds 


Severe: 
slow refill. 


Severe: 
slow refill, 
cutbanks cave. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


| 
| 
| 
|Severe: 

| no water. 
|Severe: 

no water. 
1 
Severe: 

no water. 


Severe: 
cutbanks cave. 
Severe: 

no water. 


Severe: 
no water. 
Severe: 


slow refill. 


Severe: 
no water. 


Drainage 


| 
| 
| 
| 
| 
| 
|Ponding, 

| subsides, 

| frost action. 
|Ponding, 

| subsides, 

| frost action. 


| 
|Deep 


water 
water 
to 


Deep water 


water 


Deep 


water 


water 


| 
|Deep to water 
| 
| 
|Deep to water 
| 
| 
| 


|Pavorable----- 


| 
| 
|Deep to water 
| 
| 
| 


|Deep to water 


| 
| 
| 
|Deep to water 
| 
| 
| 


Favorable----- 


Features affecting-- 


| 
Irrigation 


| 

| 

| 

| 
|Ponding, 
| soil blowing. 
| 

| 

| 

| 

| 

| 

| 


Ponding, 
soil blowing. 


| 81 06 م‎ 
| droughty, 

| fast intake. 
| 

ISlope, 

| droughty, 

| fast intake. 
| 

| Slope, 

| droughty, 

| fast intake. 
| 

|Slope, 

| droughty, 
fast intake. 


Slope, 
droughty. 


Slope, 
droughty. 


Slope, 
rooting depth. 


Slope, 
rooting depth. 


| 
jSoil blowing, 
| wetness. 


Slope, 
soil blowing. 


Slope, 
large stones, 
droughty. 


| 
Grassed 
waterways 


Wetness. 


Wetness. 


Slope, 
droughty. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Droughty. 
| 

| 

| 

| 

| 

! 

| 
IDroughty. 
| 
| 
| 


|Slope, 

| droughty. 
I 

| 
|Droughty. 
| 

| 

|Slope, 

| droughty. 
| 

| 

Rooting depth. 


Rooting depth. 


Slope, 
rooting depth. 


Large stones, 
rooting depth. 


Large stones. 


Large stones, 
slope. 


| 

|Large stones, 
| droughty. 
| 
| 


Presque Isle County, Michigan 


| 
Soil name and | Pona 
map symbol | reservoir 
| areas 
| 
| 
90- - - - - - - - - - - - “-- - - | Severe: 
Summerville | depth to rock, 
| seepage, 
| slope. 
| 
10B--------------- |Moderate: 
Cunard | seepage, 
| depth to rock, 
| slope. 
| 
i0c--------------- |Severe: 
Cunard | slope. 
| 
| 
llA--------------- |Moderate: 
Alstad | seepage. 
| 
12A--------------- |Moderate: 
Bonduel | seepage, 
| depth to rock. 
| 
l3B--------------- | Severe: 
Croswell | seepage. 
| 
| 
14B--------------- | Severe: 
Menominee | seepage. 
| 
| 
15B--------------- |Moderate: 
Krakow | seepage, 
| slope. 
| 
150, 15D---------- |Severe: 
Krakow | slope. 
| 
| 
16A--------------- |Severe: 
Iosco | seepage. 
| 
| 
17--------------- ISevere: 
Roscommon | seepage. 
| 
| 
| 
18---------------- |Severe: 
Brevort | seepage. 
| 
| 
20--------------- |Moderate: 
Hessel | depth to rock, 
| seepage, 
| 
21--------------- |Severe: 
Cathro | seepage. 
I 
I 
2 |Severe: 
Greenwood | seepage. 


TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


| Embankments, 
| dikes, and 
levees 


Severe: 
piping, 
large stones. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
thin layer. 


Severe: 
thin layer, 
wetness. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
piping, 
large stones. 


Severe: 
piping, 
large stones. 


Severe: 
piping, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 
Severe: 
| seepage, 
| piping, 
| ponding. 
| 

|Severe: 

| 
| 
| 
| 
| 
| 
| 
| 


piping, 
ponding. 


Severe: 
piping, 

ponding. 
S 


evere: 
piping, 

| ponding. 

| 

|Severe: 

| excess humus, 

| ponding. 

| 


Aquifer-fed 
excavated 
ponds 


Severe: 
no water. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| no water. 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
no water. 


ISevere: 

| depth to rock. 
| 

| 

|Severe: 

| cutbanks cave. 
| 

| 

|Severe: 

| no water. 

| 

| 

|Severe: 

| no water. 


Severe: 
no water. 


Severe: 
cutbanks cave, 


Severe: 
cutbanks cave. 


Severe: 
slow refill, 
cutbanks cave. 


Severe: 
slow refill. 


Severe: 
slow refill. 


| 
| 
| 
|Moderate: 
| slow refill. 
| 
| 


Drainage 


Deep to water 
Deep to water 


Deep to water 


Frost action--- 


Thin layer, 
frost action, 


utbanks cave 


eep to water 


c 
D 
Deep to water 
Deep to water 
F 


rost action--- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Ponding, 
cutbanks cave. 


Ponding-------- 


Ponding, 
frost action. 


Ponding, 
subsides, 
frost action. 


|Ponding, 
| frost action. 


| 
Irrigation 


Slope, 
large stones, 
droughty. 


Slope, 
droughty, 
soil blowing. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slope, 

| droughty, 

| soil blowing. 


! 

|Wetness, 

| erodes easily, 
| 

|Wetness, 

| thin layer. 

| 

| 

|Wetness, 
droughty. 


Slope, 
droughty, 
fast intake. 


Slope, 
large stones, 
droughty. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 510۳6, 

| large stones, 

| droughty. 
|Wetness, 

| droughty, 

( fast intake. 

| 

|Ponding, 

| droughty. 

| 

| 

| 

|Ponding, 

| droughty, 

| fast intake. 

| 
|Ponding-------- 
| 

| 

| 

|Ponding, 

| scil blowing. 

| 

| 
|Ponding-------- 
| 

| 

| 
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| 
| Grassed 
waterways 


| 
|Large stones, 
slope, 
droughty. 


Droughty, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Wetness, 
erodes easily. 


Wetness, 
depth to rock, 
area reclaim. 


Droughty. 
Droughty. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Wetness, 

| droughty. 

| 

I 

|Wetness, 

| droughty. 

I 

I 

| 

|Wetness, 

| erodes easily, 
| droughty. 

| 

|Large stones, 

| wetness, 

| droughty. 

| 

lWetness. 

| 

| 

| 

[Wetness. 

| 

| 

| 
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Soil name and 
map symbol 


24B--------- ------ 
Melita 


Melita 


28A----------- ---- 
Au Gres 


36--------------- - 


Gladwin 


38-------- -T-------- 
Ruse 


39B------- -T------- 
Grayling 


Grayling 


Pond 
reservoir 
areas 


| 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Moderate: 
seepage. 


|Moderate: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
| slope. 


|Severe: 

| seepage. 
| 

| 

|Severe: 

| seepage, 
| 

| 

|Severe: 

| seepage. 
| 

| 

|Severe: 

| depth to 
| seepage. 
| 

| 

|Severe: 

| seepage. 
| 

| 

|Severe: 

| seepage, 
| slope. 

| 


rock, 


TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


| 

|Severe: 

| seepage, 
| piping, 
| wetness. 


|Severe: 
| piping, 
| wetness. 


Severe: 
piping, 
ponding. 


Severe: 
seepage, 
piping, 
wetness. 


Severe: 
Seepage. 


Severe: 
seepage. 


Severe: 
| wetness. 


Severe: 


| piping, 
wetness. 
| 


|Severe: 


| piping, 
ponding. 
| 


ISevere: 

| seepage, 
| wetness. 
| 

| 

| piping, 
| ponding, 
| thin layer. 
| 

|Severe: 

| seepage, 
| piping. 
| 


|Severe: 

| seepage, 
| piping. 
| 


Aquifer-fed 
excavated 
ponds 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
cutbanks 


| 
| 
| 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| cutbanks 
| 
| 
|Severe: 
cutbanks cave. 
| 
Severe: 

cutbanks cave. | 


| 
Severe: | 
no water. | 


Severe: 
no water, | 
| 
| 
Severe: 
slow refill. | 
| 
| 
Severe: 
slow refill, 
cutbanks cave. 


|Severe: 
| slow refill 
cutbanks cave. 


ISevere: 
| cutbanks cave. 
| 


|Severe: 
| depth to rock.| 
| 


| 

I 

I | 
|Severe: 

| no water. ١ 
| | 
| i 
(Severe: | 
| no water. | 
| | 
| | 


Soil Survey 


Features affecting-- 


Drainage | Irrigation 
| 
| 
| 
Deep to water ۱510, 
| droughty, 
| fast intake. 
| 
Deep to water ۱510۳6, 
| droughty, 
| fast intake. 
I 
Cutbanks cave [Wetness, 
| droughty. 
| 
| 
| 
Frost action,  |Wetness------- 
cutbanks cave.| 
| 
| 
Ponding, |Ponding------- 
frost action, 
cutbanks cave.| 
Flooding, Wetness, 
cutbanks cave.| droughty. 
| 
I 
Deep to water Slope, 
droughty, 
fast intake. 
| 
Deep to water  |Slope, 
| droughty, 


| fast intake. 


Percs slowly, Large stones, 


large stones, | wetness. 
frost action. 
Cutbanks cave |Wetness, 
droughty. 
| 
Ponding, |Ponding, 
cutbanks cave. | droughty, 


fast intake. 


Cutbanks cave Wetness, 
droughty. 
Ponding, Ponding, 


thin layer, 
frost action. 


thin layer. 


Deep to water  |Slope, 
| droughty, 
| fast intake. 
| 
Deep to water  |Slope, 
| droughty, 


| fast intake. 


Grassed 
waterways 


Droughty. 


droughty. 


Wetness, 


| 

| 

| 

| 

| 

| 

| 

| 
|Slope, 
| 

| 

| 

| 

| droughty. 
I 

| 

۱ 


|Wetness, 

| erodes easily. 
I 

| 

|Wetness. 

I 

| 

| 

|Wetness3, 

| droughty. 


Droughty. 


| 
| 
| 
| 
| 
| 
| 
|51 0۳ , 

| droughty. 

| 

| 

|Large stones, 

| wetness, 

| droughty. 

| 

|Wetness, 

| erodes easily, 
| droughty. 

| 

|Wetness, 

| erodes easily, 
| droughty. 


Wetness, 
droughty. 


Wetness, 
depth to rock, 
area reclaim. 
I 
| 
Droughty. 
| 


| 

۱51086, 

| droughty. 
| 

| 


Presque Isle County, Michigan 


| 
Soil name and | Pond 
map symbol | reservoir 
١ areas 
| 
| 
40B--------------- |Moderate: 
Nunica | seepage, 
| slope. 
| 
41A--------------- ISlight-------- 
Bowers | 
| 
42መመመመ -- -- -- ت‎ መመ: [Slight-------- 
Hettinger 
| 
| 
| 
43B--------------- lSevere: 
Graycalm | seepage. 
| 
| 
430, 43E---------- lSevere: 
Graycalm | seepage, 
| slope. 
| 
44A--------------- |Severe: 
Au Gres seepage, 
45B--------------- Severe: 
Croswell Seepage. 
47B--------------- Severe: 
Cheboygan seepage. 
47C, 470, 47E-=--- Severe: 
Cheboygan seepage, 
slope. 
48B. 
Udipsamments 
49*, 
Beaches 
50. 
Aquents 
51B--------------- Severe: 
East Lake seepage. 
51C, 51E---------- Severe: 
East Lake seepage, 
slope. 
| 
52A--------------- |Moderate: 
Hagensville | seepage. 
| 
I 
52B--------------- IModerate: 
Hagensville | seepage, 
| slope. 


See footnote at end cf table. 


TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- 


Embankments, 
dikes, and 
levees 


| 
| 
| 
| 
| 
|Severe: 

| piping. 

| 

| 

ISevere: 

| wetness. 

I 

|Severe: 
piping, 

hard to pack, 
ponding. 

| 
|Severe: 
seepage, 
piping. 
| 
|Severe: 
seepage, 
piping. 


Severe: 
seepage. 


Severe: 
seepage, 
piping. 


Severe: 


piping. 


Severe: 
piping. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
piping, 
wetness, 


Severe: 
piping, 
wetness. 


Aquifer-fed 
excavated 
ponds 


| 

| 

| 

| 

| 

| Severe: 
| slow refill. 
| 

| 

| 

| 

| 

| 


Severe: 
slow refill. 


Severe: 
no water. 


I 
ISevere: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


| 

| 

|Severe: 

| no water. 
| 

| 

|Severe: 

| no water. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Severe: 

| no water. 
| 

| 

|Severe: 

| no water. 


Moderate: 
slow refill. 


Moderate: 
slow refill. 


Drainage 


| 
| 
| 
١ 
| 
۱ 
[Deep to water 
| 

| 

| 


|Percs slowly, Wetness-------- 
| frost action. 

| 

|Ponding, Ponding, 


percs slowly, 


frost action. 


Deep to water 


Deep to water 


Cutbanks cave 


Cutbanks cave 


Deep to water 
Deep to water 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Irrigation 
| 


Slope, 


percs slowly, 


Slope, 
droughty, 
fast intake. 

| 

|Slope, 

| droughty, 

fast intake. 


| 

|Wetness, 

| droughty. 
| 


۱ 

lWetness, 

| droughty. 
| 


| 

|Slope, 

| droughty, 

| fast intake. 
| 

|536ጅ9, 
droughty, 
fast intake. 


1DeeP to water Slope, 

۱ droughty, 

| fast intake. 
| 

[Deep to water |Slope, 

| | droughty, 


| fast intake. 
I 


[Frost actlon==- |Wetness, 


| | droughty. 
| | 

| | 

[Frost action, |Slope, 

| slope. | wetness, 
| | droughty. 


erodes easily. 


rooting depth. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
! 
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Features affecting-- 


Grassed 
waterways 


Erodes easily. 


Wetness, 


percs slowly. 


Wetness, 


erodes easily, 
rooting depth. 


Droughty. 


|Slope, 


droughty. 


IWetness, 


droughty, 
rooting depth. 


[Droughty, 


rooting depth. 


IDroughty, 


rooting depth. 


Slope, 


droughty, 
rooting depth. 


Droughty. 


|Slope, 


droughty. 


|Wetness, 


| 
| 
| 


droughty, 
rooting depth. 


[Wetness, 


droughty, 
rooting depth. 


224 


-一 -一 一 -一 


Limitations for-- 


TABLE 16.--WATER MANAGEMENT--Continued 


| 
Soil name and | Pond | Embankments, 
map symbol i reservoir | dikes, and 
| areas | levees 
| | 
| | 
53------------ ----|Moderate: |Severe: 
Hessel | depth to rock,| piping, 
| seepage. | ponding. 
| | 
258---- - ---መመ----- (Moderate: ISevere: 
Johnswood | slope. | seepage, 
| piping, 
| large stones. 
56C*: 
Deer Park-------- Severe: |Severe: 
seepage. seepage. 
Croswell--------- |Severe: Severe: 
seepage. seepage, 
piping. 
| 
Au Gres---------- Severe: ISevere: 
| seepage. | seepage, 
| | piping, 
| | wetness. 
| 
57A--------------- Moderate: |Severe: 
Grace | seepage. | piping. 
| | 
57B--------------- Moderate: |Severe: 
Grace | seepage, | piping. 
| slope. | 
| | 
58B--------------- Severe: |Severe: 
Kalkaska seepage. | seepage, 
| | piping. 
| | 
58C--------------- Severe: |Severe: 
Kalkaska | seepage, | seepage, 
| slope. | piping. 
I | 
59*៖ I | 
Aquents. | 
| | 
Histosols. | 
| | 
60B--------- - - - - |Severe: |Severe: 
Deer Park | seepage. | seepage. 
| | 
| | 
60C, 60E---------- ۱ ۵ ; |Severe: 
Deer Park | seepage, | seepage. 
| slope. 1 
| | 
62መ መመ መመመ መፍ መ መው: መመ” [Severe: |Severe: 
Dawson | seepage. | excess humus, 
| | ponding. 
\ | 
63*. | | 
Pits, borrow | 
| | 


See footnote at end of ۰ 


Aquifer-fed 
excavated 
ponds 


slow refill. 


| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 59 ۷۵ ۵ : 
| no water. | 
| 


Severe: 

no water. 
| | 
| | 
Severe: 

| cutbanks cave. 
| | 
| | 
Severe: 
cutbanks cave. | 
| 
| 


Severe: 
cutbanks cave. | 


Severe: 


no water. | 


Severe: 
no water. 


|Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
slow refill, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| cutbanks cave. 
| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey 


Features affecting-- 


Drainage 


| 
Ponding, 
frost action. | 


Percs slowly, 
large stones, 
slope. 


Deep to water 


Slope, 
cutbanks cave. 


Cutbanks cave 


Deep to water 


water 


to water | 
| 
| 
| 
water | 
| 
| 


Deep to 


Deep to water 


Deep to 


Ponding, 
subsides, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
water | 
| 
| 
| 
| 
| 
frost action. | 
| 

| 

| 

| 


|Ponding, 


Slope, 


| 
Irrigation | 
| 


droughty. | 
| 


Slope, 
large stones, | 
wetness. 


Slope, 
droughty, 
fast intake. 


wetness, 
droughty. 


| 
I 
| 
| 
| 
| 
Wetness, 
droughty. | 
| 
| 
| 
Soil blowing---| 
| 
| 
Slope, 
soil blowing. | 
| 
| 
Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

droughty, | 

fast intake. | 

| 
Slope, 

droughty, | 

fast intake. | 

| 


Ponding, | 


rooting depth. | 


Grassed 
waterways 


Large stones, 
wetness, 
droughty. 


Large stones, 
wetness. 


Droughty. 


Droughty. 


Wetness, 
droughty. 


Erodes easily. 


Erodes easily. 


Droughty. 


Slope, 
droughty. 


Droughty. 


Slope, 
droughty. 


Wetness, 
rooting depth. 


Presque isle County, Michigan 


Soil name and 
map symbol 


Roscommon-------- 


71*: 
Roscommon-------- 


See footnote at end of table. 


TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- 
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Features affecting-- 


large stones. 


| 
| Pond | Embankments, |  Aquifer-fed 
| reservoir | dikes, and | excavated 
| areas | levees | ponds 
I I I 
| | | 
[Severe: |Severe: Severe: 
| depth to rock,| thin layer, depth to rock. 
| seepage. | wetness, 
| | large stones. 
| | 
|Severe: |Severe: Severe: 
| seepage. | seepage, cutbanks cave. 
| | ponding. 
I I 
|Severe: |Severe: Severe: 
| seepage, | seepage, no water. 
| cemented pan, | piping. 
| slope. | | 
| | | 
|Severe: |Severe: Severe: 
| seepage. | seepage, no water. 
| | piping. 
| | 
|Severe: |Severe: Severe: 
| seepage. | seepage, cutbanks cave. 
| | piping, 
| | wetness. 
| | 
| | 
|Severe: | Severe: Severe: 
| seepage. | seepage, cutbanks cave. 
| | piping, 
| | wetness, 
| ] 
|Severe: |Severe: Severe: 
| seepage. | seepage, cutbanks cave, 
| | piping, 
| | ponding. 
| | 
| | 
ISevere: ISevere: Severe: 
| seepage. | seepage, cutbanks cave. 
| | piping, 
| | ponding. 
| | 
|Severe: |Severe: Severe: 
| seepage. | seepage, slow refill, 
| | piping, cutbanks cave. | 
| | ponding. 
| I | 
|Severe: |Moderate: Severe: 
| seepage. | seepage, no water, 
| | piping, | | 
| | large stones. | 
| | | | 
|Severe: IModerate: |Severe: 
| seepage. | seepage, | no water. 
1 | piping, | | 
I | large stones. | 
I | | | 
| | | | 
|Severe: |Moderate: |Severe: 
| seepage, | seepage, | no water. 
slope. | piping, | 
| | | 
| | | 


Drainage 


Thin layer, 
frost action. 


Ponding, 


cutbanks cave. 


Deep to water 


Deep to water 


Flooding, 
cutbanks cave. 


Cutbanks cave 


Pending, 
cutbanks cave. 


Ponding, 
cutbanks cave. 


Ponding, 
subsides, 
frost action. 


Deep to water 


Deep to water 


Deep to water 


Irrigation 


|Large stones, 
wetness, 
thin layer. 


|Ponding, 
droughty. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Wetness, 
droughty. 


Wetness, 
droughty. 


Ponding, 
droughty. 


Pondíng, 
droughty. 


Ponding, 
soil blowing. 


Droughty, 
soil blowing. 


Slope, 
droughty, 
soil blowing. 


Slope, 
droughty, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| soil blowing. 
| 

| 


Grassed 
waterways 


Large stones, 
wetness, 
depth to rock. 


Wetness, 
droughty. 


Slope, 
droughty, 
cemented pan. 


Droughty. 


Wetness, 
droughty. 


Wetness, 
droughty. 


droughty. 


Wetness, 
droughty. 


Wetness. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
slope, 


| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
[Wetness, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| droughty. 
| 
| 
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Soil name and 
map symbol 


75---------------- 
Pinconning 


76A--------------- 
Allendale 


Alpena----------- 


84*. 


Pits, quarry 


86F*: 
Udorthents. 


Udipsamments. 


87C. 
Udorthents 


Kinross 


一- 


| 

۱ Pond 
| reservoir 
| areas 
| 

| 


|Severe: 

| seepage. 
I 

I 

| Severe: 

| seepage. 
| 

| 


|Severe: 
seepage. 


| 
| 
| 
| 
| 


ISevere: 

| seepage. 
I 

|Severe: 
seepage. 


| 
| 
| 
| 
| 
| 


|Severe: 

| seepage. 
| 

| 


| 
ISevere: 
seepage. 


Severe: 
| seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Severe: 
ponding. 


Severe: 

| hard to pack, 
| wetness. 

I 

|Severe: 

| seepage, 
piping, 

large stones. 


Severe: 
seepage. 


Severe: 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|severe: 
| seepage, 
| piping, 

| large stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
piping. 


Severe: 
seepage, 

| piping. 

| 

|Severe: 

| seepage. 

| 

| 

|Severe: 

| seepage, 

| piping, 

| ponding. 

| 


Aquifer-fed 
excavated 
ponds 


Severe: 
slow refill, 
cutbanks cave. 


Severe: 
slow refill, 
| cutbanks cave. 


Severe: 
cutbanks cave. 


Severe: 
no water. 


Severe: 
no water. 


\ 

|Severe: 

| large stones, 
| cutbanks cave. 


| 
Severe: 

no water. 
| 
| 
Severe: 
| no water. 


| 
ISevere: 

no water. 
| 
| 
|Severe: 
cutbanks cave. 


Drainage | Irrigation 
| 
| 
| 
Ponding, |Ponding, 
| droughty, 


| fast intake. 
| 


Percs slowly---|Wetness, 


| 
| 
| 
| 
| 
| 
| 
| peres slowly. 
| 
| 
| 
| 
| 
Large stones, 


Deep to water 


Deep to water 


Large stones, 
cutbanks cave. 


|Deep to water 


Deep to water 


|Deep to water 


Ponding, 


cutbanks cave. 


| 
| 
| 
| cutbanks cave. 
| 
| 
| 


| droughty. 

| 

| 

|Large stones, 
| wetness. 


|Slope, 
| droughty. 
| 


|Slope, 
droughty, 
fast intake. 


Large stones, 
wetness, 
droughty. 


droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


|Slope, 

| large stones, 
| droughty. 

| 
|Ponding-------- 
| 


| 
| 
| 


Soil Survey 


Features affecting-- 


| 

| Grassed 
| waterways 
| 
| 


|Wetness, 

| droughty, 

| percs slowly. 
| 

|Wetness, 

| droughty, 

| percs slowly. 
| 

|Large stones, 
| droughty. 

| 


| 

| 

| 

|Large stones, 
| droughty. 

| 


|Droughty. 
| 


Large stones, 
wetness, 
droughty. 


Erodes easily, 
droughty. 


Large stones, 


| 
| 
| 
| 
| 
| 
| 
I 
I 
| 
| 
| 
| droughty. 
I 


|Wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Presque Isle County, Michigan 


(The symbol > means less than; » means more than. 


Soll name and 
map symbol 


5B, 5C, 


Rubicon 


| 
| 
| 
| 
| 
| 
| 


| 
| 


TABLE 17.--ENGINEERING INDEX PROPERTIES 
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Absence of an entry indicates that data were not estimated) 


| | Classification Frag- | Percentage passing | 
Depth| USDA texture | | Iments | sieve number-- [Liquid | Plas- 
| | Unified | AASHTO | >3 | | | | | limit | ticity 
| | | inches| 4 | 30 ] 40 | 200 | | index 
ណក ឈា 
| | | | | | | | | 
0-101Muck------------- 1PT ۱۸-8 0 | | --- | ==- | --- | --- | --- 
10-60|Muck------------- |PT ۱۸-8 | 0 | --- |” | --- | --- | - | --- 
| | | | | | | | | | 
0-8 |Muck------------- [PT ۱۸-8 0 | === | --- = | --- | --- | --- 
8-18|Muck------------- |PT ۱۸-8 0 | “መ | --- === ieee یش‎ qi === 
18-60|Sand, loamy fine |SP, SM, |A-3, | O  180-100/60-100/30-80 | 0-40 | --- | NP 
| sand, loamy | SP-SM | 2-2-4, | | | ١ | | 
| sand. | | A-4, | | | | | | 
| | | A-1-b | | | | | | 
| | | | | | | | | 
0-5 |Sand------------- ISP-SM, SM,|A-2, A-1,| 0-10 [90-100/75-100[35-70 | 0-15 | --- | NP 
| | SP | A-3 | | | | 
| 5-27|Sand, loamy sand |SP-SM, SM, |እ-2, እ-1, | 0-30 |90-100175-100|35-75 0-30 | -፦ | NP 
| | SP | A-3 | | | | 
27-60|Sand, loamy sand, [8ጅ-88, SM, |እ-2, እ-4, | 0-10 190-100175-100135-70 | 0-40 | <25 | NP-7 
| sandy loam. | SP, SM-SC| A-1, 8-3 | | | | | 
| | | | | | | | 
0-6 |Sand------------- ISM, SP-SM, |A-2, A-3, 0 95-100175-100 ۱35-0 0-15 | --- | NP 
| | SP | A-1 | | 
6-28|Sand------------- ISM, SP-SM, |A-2, A-3, ០ 95-100 175-100 | 35- 70 0-15 | --- | ከ፻ 
| | SP | A-1 | 1 | 
28-60|Sand------------- JSP, SP-SM, |A-1, A-2, 0 95-100/75-100/30-70 0-15 | --- | NP 
| SM | A-3 ! | | | 
| | | | | | 
0-8 |Very gravelly ISM, SP-SM, |A-2-4, 0-10 ۱50-85 |35-50 | 5-45 5-35 | «25 | NP-7 
sandy loam. | GM, GP-GM| A-1 | | | | 
8-60|Stratified very |SP, SP-SM, |A-1 | 0-10 [35-75 125-50 [10-35 0-10 | --- | NP 
gravelly sand to| GP, GP-GM | | | | | 
sand. | | | | | 
| | | 
0-9 |Sandy loam------- SM, SM-SC, |A-2, 0-8 90-100}75-100}45-70 |20-50 | «25 | NP-10 
| SC A-1-b, | | | | 
| 2-4 | | 
9-28|Sandy loam, loamylSM, SC, A-2, | 0-10 |95-100[75-100|35-70 |10-50 | >25 | NP-10 
| sand. SM-SC, A-l-b, | | | | | | 
| SP-SM | A-4 | | | | | 
28-33|Loam, sandy loam, |SM-SC, CL, |A-2, A-4,| 0-10 195-100|75-100/45-95 120-75 | 20-40 | 5-20 
| sandy clay loam.| CL-ML, 8ሮ| A-6, | | | | | | 
| | A-1-b I | | | | 
33-60 | 5۵0۷ loam, ISM, SM-SC, |A-2, A-4,| 0-10 [85-95 ۱60-95 [45-70 ۱20-50 | 5 | NP-10 
| gravelly sandy sc A-1-b | | | | | | | 
| loam. | | | | | | 
| | | | | | | 
0-9 |Sandy loam------- ISM, SM-SC, |A-2, | 0-8 190-100/75-100/45-70 ۱20-50 | «25 | NP-10 
| | SC | A-1-b, | | | | | 
| | | 2-4 | | | 
9-24|Sandy loam, loamy|SM, SC, JA-2, | 0-30 [95-100[75-100/35-70 |10-50 | «25 NP-10 
| sand. | SM-SC, | A-1-b, | | | 
| | SP-SM | A-4 | | | | | 
24-29|Loam, sandy loam, |SM-SC, CL, [A-2, እ-4, | 0-20 |95-100|75-100|45-95 ۱20-5 | 20-40 5-20 
| sandy clay loam.| CL-ML, SC| A-6, | | | | | 
| | | A-1-b | | | | 
29-60|Sandy loam, fine |SM, SM-SC,|A-2, እ-4, | 0-10 ۱85-95 [60-95 |45-70 120-50 | <25 NP-10 
| sandy loam, | 50 | A-1-b | | | | 
| gravelly fine | | | | | | 
| sandy loam. | | | | | | | 
| | | | | | | | 
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TABLE 17.--ENGINEERING INDEX PROPERTIES~-Continued 


| | Classification |Prag- Percentage passing Í ١ 
Soil name and {Depth USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | Unified | AASHTO | 3 | | | | limit | ticity 
| | | | inches 4 | 10 | 40 | 200 | | index 
| In | | | Pct | | | | | 
| | | | | | | | 
7០- -- - -- -- -- -- -- -- -- -- س‎ - -- | 0-9 |Sandy loam------- ISM, SM-SC, |እ-2, | 0-8 90-100175-300145-70 [20-50 | >25 | NP-10 
Emmet | | | sc | A-1-b, | | | | | 
| | | | A-4 | | | 
| 9-26|Sandy loam, loamyl|SM, SC, |A-2, | 0-10 [95-100|75-100|35-70 ۱10-50 | «25 | NP-10 
۱ sand. | SM-SC, | A-1-b, | | | | | 
| | | SP-SM | 8-4 | | | | 
|26-31|Loam, sandy loam, |SM-SC, CL, |>-2, A-4,| 0-10 |95-100175-100145-95 ۱20-75 | 20-40 | 5-20 
| | sandy clay loam.| CL-ML, SC| A-6, | | | | 
| | | | A-1-b | | | | | | 
[31-60|Sandy loam, SM, SM-SC,|A-2, A-4,| 0-10 [85-95 [60-95 ۱45-70 |20-50 | >25 | NP-10 
[ | gravelly sandy | SC | A-1-b | | | | | } | 
| | loam. | | | | ] | | 
| | | | | | | | | 
7É--------------- | 0-5 |Sandy loam------- ISM, SM-SC, |A-2, | 0-8 190-100]75-100145-70 [20-50 | ۰5 NP-10 
Emmet ۱ | | 50 | A-1-b, | | | | | 
| | | 2-4 | | | | 
| 5-22|Sandy loam, loamy|SM, SC, {A-2, | 0-10 ۱95-100 ۱75-100 ۱ 35-0 m | «25 | NP-10 
| | sand. SM-SC, | A-1-b, | | | | | | | 
| | SP-SM | A-4 | | | | 
}22-27|Loam, sandy loam, |SM-SC, CL, |እ-2, እ-4, | 0-10 [95-100/75-100/45-95 |20-75 | 20-40 | 5-20 
| | sandy clay 1988. | CL-ML, SC| A-6, | | | | | | | 
| | | A-1-b | | | | | | 
۱27-60 | 56۲70۷ loan, SM, SM-SC,|A-2, A-4,| 0-10 ۱85-95 ۱60-95 ۱5-70 120-50 | <25 | NP-10 
| | gravelly sandy SC | A-1-b | | | I | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | 
8A, 8B, 80------- | 0-8 |Fine sandy loam {SM-SC, SC |A-2, A-4,| 0-10 |90-100|75-95 [45-80 120-50 | 20-30 | 4-11 
Onaway | | | | A- 6, 2-1 | | | | | | | 
| 8-13 | 5200۷ loam, fine |SM-SC, SC ۱۸-2, A-4,| 0-10 |90- ። mó 95 |45-80 {20-50 | 20-30 | 4-11 
| | sandy loam. | I ន់ 2-1 | | | | | | 
{13-28|Loam, clay loam, ICL, SC [እ-4, A-6,| 0-20 |85- RE -95 |55-95 |35-80 | 25-45 | 7-22 
| | sandy clay loam. | | A-7 | | | | | | | 
128-60|5andy loam, |SM-SC, SC, |እ-4, „| 5-20 (70-95 160-95 (35-70 115-50 | 15-35 | NP-15 
] | gravelly sandy | CL, SM | A-2, a | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | 
8Cc2-------------- | 0-8 |Fine sandy loam |SM-SC, SC |»-2, A-4,| 0-10 190- SE 95 ۱45-80 [20-50 | 20-30 | 4-11 
Onaway | | | 2-1 | | | | | ] | 
8-22|Loam, clay loam, ICL, SC A-4, A-6,| 0-20 ۱85-100 ۱75۰95 [55-95 |35-80 | 25-45 | 7-2 
| sandy clay loam. | A-7 I | | | | | | 
122-60(Sandy loam, loam, |SM-SC, SC,|A-4, እ-6, | 5-20 ۱7۵0۰95 |60-95 ۱35-70 ۱15-50 | 15-35 | NP-15 
| gravelly sandy CL, SM A-2, A- 1 | | | | | 
loam. | l | | | | | 
| | | | | | 
8D, 8E----------- 0-8 |Fine sandy loam |SM-SC, SC |A-2, A-4,| 0-10 |90-100/75-95 145-80 |20-50 | 20-30 | 4-11 
Onaway | A-1 | | | | | | 
8-13|Sandy loam, fine |SM-SC, SC |A-2, A-4,| 0-10 /90-100/75-95 |45-80 |20-50 | 20-30 | 4-11 
sandy loam. | | A-6, A-1 | | | | | 
113-28|Loam, clay loam, ICL, SC A-4, A-6,| 0-20 |85-100|75-95 |55-95 |35-80 | 25-45 | 7-22 
| | sandy clay loam. | | A-7 | | | | | 
|28-60]Sandy loam, loam,|SM-SC, SC, |[እ-4, A-6,| 0-20 |70-95 {60-95 135-70 ۱15-50 | 15-35 | NP-15 
| gravelly sandy | CL, SM A-2, A-1| 1 I | | { 
| | loam. | | | | | | 
| | | | | | | | | | 
9B, 9C----------- | 0-6 |Flaggy fine sandylSM-SC, SC |እ-4 25-50 |95-100/90-100|65-85 |35-50 | 20-30 | 4-10 
Summerville | | loam. | | | | | | | | 
| 6-17 ۱۳1۵9۷ fine sandy|SM-SC, SC, |A-2-4, 125-50 ۱95-100 | 90-300155-95 |25-80 | 20-35 4-15 
| | loam, flaggy | CL, CL-ML| A-4, 1 | | | | 
| | 1037, flaggy ] | 2-2-6, | | | I | 
| | fine sandy loam. | | A-6 | ١ I | 
| 17 |Unweathered | === | === | = | === | === | --- ere | =-=- 
| | bedrock. | | | | | | 
| | | | | | | | | | 


Presque Isle County, Michigan 


Scil name and 


map symbol 


10B, 
Cunard 


Alstad 


Bonduel 


Croswell 


Menominee 


15B, 150, 
Krakow 


|Depth USDA texture 

| 

| 

| In 

| 

| 0-4 |Fine sandy loam 
| 

| 

| 4-21|Loam, fine sandy 
| loam, gravelly 
| sandy loam. 
[21-25|Loam, fine sandy 
| loam, gravelly 
I sandy loam. 

| 25 |Unweathered 

[ | bedrock. 

| | 

| 0-12|Loam------------- 


| 
۱12-14 5116 loam, 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


loam, 


15D---- 


| | fine sandy loam. 
[14-20|Loam, silt loam, 

| | clay loam. 
۱20-2715200۷ clay loam, 

| | clay loam, loam. 
127-60 |Loam, clay loam, 

| | sandy ۰ 

| | 

| 0-8 |Loam------------- 
I | 

| 8-13|Sandy clay loam, 

| | loam, clay loam. 
I13-23|Loam, clay loam, 

| | sandy loam, 

| 23 |Unweathered 

| | bedrock. 

| | 

| 0-10|Sand------------- 
| | 

| | 

|10-33|Sand, loamy sand 
| | 

| | 
133-60|Sand------------- 
| | 

| | 

| | 

| 0-6 |Loamy sand------- 


6-25|Fine sand, loamy |SP, 


| fine sand, loamy 
| sand, 

25-34|Clay loam, silty 
| elay loam. 

34-60|Silty clay loam 
I 

O-ll|Flaggy fine sandy 
| loam. 

11-16|Very flaggy loam, 


| very flaggy clay 
| loam, very 

| flaggy sandy 

| clay loam. 


16-60|Very flaggy sandy 


| loam, very 
| flaggy loam. 
| 


| Classification Frag- | Percentage passing 
| | ments | sieve number-- 
| Unified | AASHTO >3 | | 
| inches| 4 | 10 40 | 200 
| | Pct | | | 
| | | 
IML, SM, JA-2-4, 0-10 |90-100|75-100|40-95 |20-55 
| SM-SC, | A-4, | | 
| CL-ML | A-1-b | | | 
IML, SM-SC, | A-2-4, 0-10 185-3001792-300 | 40-95 ۱20-5 
| SM, CL-ML| A-4, | | | 
| A-1-b | | 
ML, SM-SC, |እ-2-4, | 0-10 [65-95 |60-95 ۱35-95 |15-75 
SM, CL-ML| A-4, | | 
A-1-b | | | | 
=== ው aS E E gS as 
| ۱ | | | 
| | | | 
CL, CL-ML, |A-4 | 0-7 95-100/ 95-100 |80-100/55-90 
ML | | | | 
ML, CL, A-2, 8-4 0-7 95-100195-100155-100125-0 
SM, SC | 
CL, SC A-4, A-6,| 0-7 80-100(75-100165-100/45-80 
| A-7 
ICL, SC A-6, A-4,| 0-7 80-100 ۱75-100 | 60--100 | 25-80 
| | A-2, እ-? 
SC, CL, {A-6, A-4,| 0-7 80-100|75-100|45-95 ۱20-0 
SM, ML | A-2, A-1 | | 
| | | 
IML, CL, ۱۸-4 | 5-10 ۱90-100۱ 90-100 |] 80-95 ۱50-0 
| CL-ML | | | 
ICL, SC [A-4, A-5,| 5-10 ۱90-100۱ 90-100175-95 |35-80 
| | A-6, ۸-7۱ 
ICL, CL=ML, |A-4, እ-6, | 5-10 ۱85-95 ۱85-95 ۱40-95 ۱20-10 
| SC, SM-SC| A-2, እ-11 ۱ | 
| 5-5-7 | <== | --- መመመ: 1. መመመ. eas: زار‎ መ 
| | | | | | 
| | | ۱ | | 
|SP-SM, SM |እ-3, | 0 90-100/75-100/40-70 | 5-15 
I | A-2-4, | | | 
| | A-1-b | | | | 
۱58-5, SM, |እ-3, | 0 | 90- 100 | 75-100 | 40-75 | 3-30 
| SP | A-2-4, | | | | 
| | A-1-b | | | 
ISP-SM, SM, |እ-3, | 0 | 90--100 | 75--100 | 40-70 | 3-15 
| SP | A-2-4, | | | | 
| | 2-1-0 | | | | | 
| | | | | | 
ISM |A-2-4 | 0-8 95-100/95-100150-75 115-30 
SM, |A-2-4, | 0-8 85-100170-100/35-75 | 0-40 
SP-SM | A-3, | | | 
| A-1-b | | 
CL, CL-ML |A-4, እ-6 0-10 ۱85-95 |85-95 |80-95 |60-90 
| | | | 
ICL, CL-ML |A-6 | 0-10 [95-100/85-95 ۱80-95 |70-90 
| | ] | | 
SM, SM-SC, |እ-2-4 130-40 |85-95 |75-90 |50-80 |25-50 
sc A-4 | រ 
ML, CL, A-4, 50-65 ۱85-95 (75-90 ۱60-75 |25-75 
SM, SC 8-2-4 | 
| | 
| | 
| | | | 
SM, SC, A-2-4, 150-65 ۱85-95 {75-90 ۱50-90 |25-70 
ML, CL A-4 ] | 
| | | | | | 
| | | | | 


| 
ILiquid 
| limit 
| 

Pct 


ស 
o 
> 
យម 
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NP 


NP 


NP 


NP 


NP 


15-20 


15-20 


NP-10 


NP-10 


NP-10 
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Soil Survey 


| 
| 


| | | Classification |Frag- | Percentage passing | 
Soil name and  |Depth| USDA texture | | Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified AASHTO | 3 | | | | limit | ticity 
| | | | inches 4 | 10 | 40 | 200 | | index 
| In | | | Pct | | | | | Pct | 
| | | | | | 
16A-------------- | 0-8 |Loamy sand------- iSM, SC, A-4, A-1,| 0-5 90-100/75-100/35-85 |10-45 | «258 | 2-9 
Iosco | | SP-SM, A-2 | i | | | | 
| | 5-6 | | | | | | | 
8-32|Fine sand, sand, |SP-SM, SM |A-3, እ-2, | 0-5 90-100175-100135-80 | 5-45 | --- | NP 
| loamy fine sand.| A-4, A-1| | | | 
32-38|Sandy loam, sandylCL, SC 1A-4, A-6,| 0-10 |85-100[75-100/45-95 |20-75 | 26-35 | 8-15 
| | clay loam. | | A-2 | | | | | | 
|38-60|Loam, sandy loam |SC, CL, JA-2, A-4,| 0-10 |85-100175-100135-95 ۱15-75 | 20-30 | NP-10 
| | ML, SM | A-1 | | | | | | 
| | | | | | | | 
17--------------- 0-4 |Muck------------- [PT ۱۸-8 | 0 |- | ==- | --- 1--- | ==- | --- 
Roscommon | 4-60{Sand, loamy sand |SP, SP-SM, |እ>-1, ۸-2, ۱ 0 195-100/85-100|40-75 0-30 | “20 | NP-4 
| SM A-3 | | | | | | 
I | | | | | | 1 
18--------------- | 0-6 |Mucky loamy sand |SP-SM, SM, |A-1-b, | 0-8 185-100175-100/35-75 ۱10-30 | «25 NP-7 
Brevort | | | SM-SC A-2-4 | | | | | 
| 6-38|Sand, loamy sand, |SM, SP-SM, |A-2-4, | 0-8 185-100 ۱75-100 | 35-5 5-35 | «20 NP-7 
۱ loamy fine 32៨. | SM-SC A-3, | | | ] 
| | A-1-b I | | | 
|38-60[Sandy loam, loam, |CL, CL-ML,|A-4, እ-6, | 0-8 185-1300| 75-3001|50-300130-95 | 20-45 | 5-25 
| fine sandy loam.| SC, SM-SC| A-7, እ-2] | | | 
| | | | | | | 
20--------------- | 0-6 |Mucky ۷ IML, CL, |A-4 ۱20-35 (85-95 ۱75-90 [65-90 ۱50-70 | «25 | NP-10 
Hessel | loam. | CL-ML | | | | 
6-28 |Flaggy loam, |CL-ML, CL, |A-4, A-6, ۱10-30 |80-95 |75-90 |40-90 |20-70 | 20-40 | 4-20 
| flaggy fine | SC, SM-SC| A-2, 1۱ | | | 
| sandy loam, | | | ] | ] | 
| sandy loam. | | | 
28-50|Loam, gravelly |SM-SC, SC, |A-4, A-2,|10-25 |70-90 |60-85 |40-80 ۱20-5 20-30 4-10 
sandy loam, | CL-ML, CL| A-1 | | | 
flaggy loam, ۱ I | | 
50 |Unweathered |  --- -> | --- --- --- | --- | === اه لكك‎ 
bedrock. | | | | 
| | | | | 
21--------------- 0-6 |Muck------------- PT A-B 0 --- ==> |] ==> | === --- | --- 
Cathra 6-341Muck------------- PT A-8 0 ==> | --- | --- | --- --- | --- 
34-60|Loam, silty clay |SM-SC, A-4, 8-6 0-5 80-100|75-100170-100/35-90 20-40 | 4-0 
loam, sandy | CL-ML, | | 
1081. | SC, CL | | | | | 
| | | | | 
23--------------- 0-12 |Peat------------- PT ۱۸-8 GU هی ار‎ dusz ا‎ መወና یی رز ماه‎ 1. መመ 
Greenwood 12-60|Mucky peat------- PT |A-8 0 | --- = | --- --- | --- | --- 
| | | | | | | 
248, 24C--------- | 0-10|Loamy sand------- SM, SP-SM |A-2, A-1 | 0-5 |95-100/90-100/45-80 |10-35 | --- | NP 
Melita |10-52|Sand, loamy sand,|SM, SP-SM |A-2, A-3,| 0-5 195-100/90-100]45-80 | 5-35 | --- | ከ፻ 
| loamy fine sand. A-1 | | | | 
152-60 ۱612۷ loam, silty |ML, CL-ML |A-4, እ-6, | 0-5 |95-100/90-100/75-100/65-95 | 25-45 | 4-15 
| | clay loam. | A-7 I | | | | 
| | | | | | | | 
25A-------------- | 0-4 |Sand------------- SM, SP-SM |እ-2>4, | 0 195-100185-100|40-65 | 5-15 | --- | NP 
Au Gres | | | | A-3, ] | | | | | 
| | | | A-1-b | | | | | | 
| 4-30|Sand, loamy sand |SP-SM, SM, |A-2-4, | 90 ۱95-100 |85-100| 40-75 | 5-30 | «25 | NP-7 
| | 5۱-60 | A-3, | | | | | ۱ 
| | | A-1-b | | | | | | 
130-60|Sand------------- SP-SM, SM ۱۸-3, | 0 195-100185-100140-60 | 5-15 | --- | NP 
! | | | 
| | | | 
| | | | 


| 
| 
| 


| | 
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| Classification iFrag- | Percentage passing | 
Soil name and Depth USDA texture I | iments | sieve number-- ILiquid Plas- 
map symbol | Unified | AASHTO | <3 | | | | | limit ticity 
| | linches| 4 | 10 40 | 200 | index 
In | | | Pet | | I | Pct 
| | | | | | | 
28A-------------- 0-4 |Very fine sandy IML, CL-ML, |A-4 | 0 | 100 | 100 85-100۱50-90 | 0 NP-10 
Moltke loam. | CL | | | | | | 
4-9 |Loamy very fine |SM, ML |እ=ዳ | 0 | 300 | 100 75-95 |35-60 | --- NP 
sand, very fine | | | | ۱ | | 
sand. | | | | | ۱ | 
9-13|Loamy very fine |ML, CL, ۱۸-4 | 0 | 300 | 100 185-95 ۱40-65 | «30 NP-10 
| sand, very fine | SC, SM | | | ] | | 
| sandy loam. i | ] | I | | 
13-33 | ۷۵۲۷ fine sandy IML, CL-ML, |A-4 | 0 | 300 | 100 85-100| 50-90 | «30 NP-10 
| | loam, silt 1088, | CL | | | | | | 
J33-60|Stratified very IML, CL, ۱۸-4 | 0 | 100 | 100 85-95 |40-65 | «30 | 0 
| | fine sandy loam | SC, SM | | | | | | ] 
| | to loamy very I | | | | | | | 
| | fine sand. | | | | | | | | 
| | | | | | | | | 
29-------.2---..-- | 0-10|Mucky very fine  |ML, CL-ML, |A-4 | 0 | 100 100 185-95 |50-65 | >30 | NP-10 
Glawe | | sandy loam. | CL | | | | | | | 
[10-60|Stratified silt ISM, ML, A-4 0 | 100 | 100 175>95 |35-90 | «30 | NP-10 
| | loam to very | CL, ML | | ] | | | 
| | fine sand. | | | | | | | 
| | | | | | | | | 
30--------------- | O-12{Silt loam-------- IML, CL, A-4, A-6 | 0-5 |195-100/90-100/75-95 ۱55-85 | «30 | 3-11 
Evart | | | CL-ML | | | | | 
|12-60|Sand, loamy sand, ISM, SP-SM, |A-1, A-3,|! 0-5 [95-100160-100/30-75 | 0-30 | >25 | NP-7 
| | gravelly sand. | SM-SC, SP| A-2 | | | 
| | | | | | | | | 
318, 316, 31E----| 0-10|Loamy sand------- |SM, SP-SM |A-2, | 0-8 90-100 ۱75-95 |35-80 |10-35 --- | NP 
Mancelona | | | | A-1-b | | | | | 
[10-12|Loamy sand, sand, (8២, SP-SM ۱۸-۵, 0-8 180-100/55-95 [30-75 | 5-30 --- | NP 
| | gravelly loamy | A-1-b, | ł | | 
| | sand. A-3 I | | 
112-17|Gravelly loamy SM-SC, SC, |እ-2, A-4,| 0-8 85-100]55-95 [35-80 110-50 20-35 | 4-15 
| | sand, sandy clay| SP-SC A-6, 2۸-۱ I | | | 
| loam, gravelly I I | | | 
| sandy loam. | | | | | | 
۱17-60 ۱۷۵۲۷ gravelly GP, SP, A-1, A-2,| 0-8 40-90 ۱30-85 |20-60 0-15 --- | NP 
| sand, gravelly GW, SW A-3 | | | | 
| sand, sand. | | | | | 
| | | | | | 
33A-------------- | 0-5 |Flaggy loam------ |ML, SM, A-4, A-2,|20-30 |80-90 [75-90 |70-85 ۱45-70 | «30 | 2-9 
Detour | | sc, CL A-1-b | ] | | | | 
| 5-26|Flaggy loam, Isc, CL A-2, A-6 120-30 ۱80-90 {75-90 [70-85 |30-70 | 30-40 | 10-20 
| flaggy sandy | | | | | | 
| loam, flaggy | | | | | | 
| fine sandy loam. | | | | | | 
۱26-60 ۱۳12۵99۷ sandy ISC, CL 1۸-2, A-6 ۱10-50 ۱80-90 ۱75-90 ۱7۵-85 ۱30-50 | 30-35 10-15 
| loam, very | | | | | | | 
| flaggy fine | | | ] | ] | 
| sandy loam. | | | | | | | 
| | | | | | | 
35A-------------- | 0-lll|Sand------------- ISM, SP-SM |A-2, A-3,| 0-8 |90-100/85-100/40-80 | 5-35 | ፦፦፦ NP 
Ingalls | | | | A-1 | | | | | | | 
111-321Loamy sand, sand, ISM, SP-SM |A-2, A-3,| 0-8 190-100185-100140-80 | 5-35 | --- | NP 
| | fine sand. I | A-1 | | | | | | | 
|32-60|Stratified silt ICL, CL-ML, |A-6, A-4 0 195-100|90-100/65-100/45-95 | 20-35 4-15 
I | to loamy fine | SC, SM-SC| | | | | | 
| | sand. | | | | | | | 
| | | | 
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Soil name and 
map symbol 


Burleigh 


Gladwin 


39B, 
Grayling 


Nunica 


Hettinger 


39c--------- 


| Classification 
|Depth USDA texture | 
| Unified | AASHTO 
| | 
In ] | | 
| | 
0-5 |Mucky loamy fine |SM, SP-SM |A-2-4 
| sand. | 
5-26|Sand, loamy [SP-SM, SM |A-3, 
sand, loamy fine| | A-2-4 
sand. | | 
26-60|Stratified very 1145, SM 1A-4 
fine sand to I 
silt loam. | 
| | 
0-8 |Loamy sand------- ISM, SP-SM |A-2-4, 
| | A-1-b 
8-28|Sand, loamy sand |SM, SP-SM, |A-1-b, 
| SM-SC | A-2-4, 
| | A-3 
28-36 ۱6۲۵۷۵11۷ loamy ISM, SM-SC, | A-1-b, 
sand, gravelly | SC | A-2-4 
sandy loam. | 
36-60 ۱6۲۵۷۶11۷ sand, |SP, GP, ۱۸-1 
sand, very | SP-SM, | 
gravelly sand. | GP-GM | 
| | 
0-5 |Loam------------- |CL-ML, CL |A-4, A-6 
5-12|Sandy loam, fine |SM-SC, SC, |A-2-4, 
sandy loam, | CL, CL-ML| A-4, 
flaggy loam. | | A-6, 
] | »-2-6 
12 Unweathered | --- | --- 
bedrock. I 
I | 
0-1 |Sand------------- ISM, SP-SM, |A-1, A-2, 
| SP | A-3 
1-25|Sand------------- ISP, SP-SM, |A-1, A-2, 
| SM | A-3 
25-60|Sand, coarse sand|SP, SP-SM, |A-1, A-2, 
| SM | A-3 
| | 
0-8 |5116 loam-------- |CL-ML, ML, |A-4, A- 
| CL I 
8-22|Silty clay loam, ICL |A-6, A-7 
| very fine sandy | 
| loam, 
22-60|Stratified silty |CL-ML, CL, |A-4, A-6, 
| clay loam to | ML | 2-7 
silt. | | 
| 
0-7 |Silt loam-------- ICL A-6, A- 
7-9 |Silt loam, fine |CL, 56 |A-4, A- 
| sandy loam, | 
loam. | 
9-18|]Silty clay loam, [CL |A-7 
| clay loam. | 
18-60|Silty clay loam CL [A-6, A-7 
| 
0-7 |Loam------------- ML, CL-ML, |A-4 
CL 
7-15|Silty clay loam, [CL A-6 
| clay loam. 
15-26|Stratified silt CL A-6, A- 
| to clay loam. 
26-60|Stratified very CL, ML, A-4, A-6, 
| fine sandy loam CH, MH A-7 
| to clay. 
| 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


Frag- | 
ments | 
>3 | 
inches| 4 | 10 
Pct | | 
| | 
0 | 100 | 100 
I I 
0 | 100 | 100 
| | 
| | 
0 | 100 | 100 
| | 
| | 
| 
0-5 |95-100/75-95 
| | 
0-5 |95-100/75-95 
| | 
| | 
0-5 ۱75-95 [55-75 
| | 
| | 
0-30 |40-80 ۱35-0 
| | 
| | 
| | 
0-10 ۱90-100۱75۰0 
0-30 ۱0-100۱75-60 
| | 
| | 
| | 
eż کی ار‎ መመ” | ی ی‎ 
| | 
| 
0 | 95-100 | 90--100 
| I 
0 | 95- 100 | 90--100 
| | 
0 | 95- 1០០ | 90-100 
| | | 
| | | 
| 0 | 300 | 100 
| | 
| 0 | 100 | 100 
| | 
| | 
| 0 | 100 | 100 
| | | 
| | 
| 
| 0 100 100 
10 100 100 
| | 
| | 
| 0 | 100 100 
i | 
| 0 100 | 0 
I I 
| 0 100 | 100 
| | 
| 0 | 100 | 100 
| ] | 
| 0 | 100 | 100 
| | | 
| 0 | 100 | 100 
| | | 
| | | 
| | | 


Percentage passing 
sieve number-- 


| 
40 | 200 
| 
| 
50-75 |10-30 
| 
50-70 | 5-35 
| 
| 
75-100135-90 
| | 
| | 
| | 
145-70 10-0 
| | 
135-70 | 5-30 
| | 
| 
135-70 ۱5-5 
| 
| ) 
120-45 0-10 
| 
| 
| 
[65-95 ۱50-5 
|50-95 |20-75 
| 
| 
| 
esce 
| 
| 
45-70 | 3-15 
| 
45-70 | 3-15 
| 
40-70 | 0-15 
| 
85-100۱50-90 
| 
95-100185-95 
| 
| 
85-100 | 80-95 
| 
| | 
| | 
| 85-100 | 60--90 
70-100|40-90 
| 


| 
۱90-1001۱170-5 
| 
[ 90--100 | 70-95 


| 85-100 |60-90 


| | 
190-100175-95 
| 

| 90- 100 | 70--95 


|85-100 | 60-5 
| | 
| | 
| | 


Soll Survey 
| 
|Liquid Plas- 
| limit | ticity 
| index 
| Pet | 
| 
| === NP 
| 
| <=== NP 
| 
| 
| 20-40 NP-10 
| 
| 
| 
| <20 ۱۱8-4 
| 
| >25 NP-5 
| 
| 
| ሩ30 NP-9 
--- NP 
| 
| 
| 20-0 4-11 
20-35 5-15 
| 
| 
| መመ waz 
| 
--- NP 
| | 
| =-= | NP 
| ] 
| > | NP 
| | 
| | 
| >30 | 3-11 
| | 
| 28-45 | 10-20 
| | 
| | 
| 15-45 | NP-20 
| | 
| | 
| 
25-40 | 7-16 
25-40 | ገ-16 
| 
| 
40-50 | 20-5 
| 
| 35-50 | 15-25 
| | 
20-30 | 2-0 
| | 
25-40 | 10-25 
| 
35-45 | 15-25 
| 
| 5-5 
| 
| 
| 


W 
e 
LI 
Gy 
2 


Presque Isle County, Michigan 


5941 name and 
map symbol 


438, 430, 43E---- 


Graycalm 


Au Gres 


Croswell 


47B, 470, 470, 


Cheboygan 


Aquents 


51B, 51C, S1E---- 


East Lake 


52A, 
Hagensville 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ł 
| 5-10 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


200 


] | | Classification |Frag- | Percentage passing 
IDepth| USDA texture | | |ments | sieve number-- 
| | | Unified | AASHTO >3 | | | 
| | | | inches| 4 10 | 40 
| ፲ | | | | Pct | | 
| ] | | | | | 
| 0-3 |Sand------------- ISM, SP-SM, |A-2, እ-1,| 0 195-100|75-100[35-55 
| | | 8ቓ | 2-3 | | 
| 3-22|Sand, loamy sand |SP-SM, SM, |A-3, A-2, 0 | 95- 100 | 75>300 | 30-75 
| | | SP | A-1 I | 
۱22-60 5۵94 loamy sand |SM, SP-SM, |A-2, A-1, 0 | 95-100 | 75-100 | 30-5 
| | SP | A-3 | | | 
| | | | | 
| 0-10|Sand------------- SM, SP-SM |A-3, A-2, 0 195-100/83-100/40-70 
I | | ۸-1 | | 
|10-12|Sand------------- SM, SP-SM |A-3, A-2,| 0 95-100 | 85--100 ۱40-0 
| | A-1 I I | 
|12-40|Sand------------- SP-SM A-3, A-2,| 0 95-100/85-100|40-70 
| | A-1 | 
140-601Stratified very ICL, SC, A-6, A-4,| 0 100 ۱90-100 | 65-5 
| fine sand to SM-SC, A-2 | | 
| silt. CL-ML | | | 
| | | | 
| 0-6 |Loamy sand------- SM A-2, A-1 | 0 90-100/85-100140-75 
| 6-13|Sand, loamy sand |SP-SM, SM, |እ-3, A-2,| 0 90-100185-100140-75 
| SP A-1 I 
|13-49|Sand------------- SP-SM, SM, |እ-3, A-2,| 0 90-100 ۱185-100 ۱40-0 
| SP | A-1 | 
[49-60|Stratified fine CL, SC; A-6, A-4,| 0 100 ۱90-100 | 65-5 
| sand to silt SM-SC, 2-2 | | 
loam. CL-ML i | 
| | | 
| | 
0-9 |Loamy sand------- SM, SM-SC |A-2-4 | 0-8 90-100 | 90-100 | 55-70 
9-22|Loamy sand, sand |SM, SM-SC |A-2-4 | 0-8 90-100 | 90-100 ۱55-0 
22-28 | 5280۷ clay loam, ISM, ML, A-2, A-4,| 0-8 95-100 | 90-100 | 55-5 
sandy loam, | SC, CL A-6 | | | 
loam. | | ] 
28-60 | 585037 loam------- ISM, SM-SC, |A-2-4 | 0-8 185-95 ۱80-95 |50-80 
| sc | | | | | 
| | | | | ] 
0-60|Sand------------- | --- em | --- | س‎ | --- | --- 
60-80|Sand------------- | --- | -->- | --- | ==> | --- | --- 
| | | | | | | | 
| | | | | | | 
| | | | | | | | 
| | | | | | | 
| 0-60|Variable--------- EE => | --- 1--- | — 
| | | | | | | | 
| | | | ] | 
| 0-2 |Sand------------- ISM, SP-SM, |A-1, | 0-35 ۱95-100 ۱85-100 | 40-0 
| | | 5፻ | A-2-4, | | | 
| | | 2-3 | | | 
2-31|Sand, loamy sand, |SM, SP-SM, ۸۵-1, | 0-7 ]185-100|70-100/|35-75 
| | gravelly coarse SP A-2-4, | | 
| sand. I | A-3 I | 
31-60|Stratified very IGP, SP-SM,lA-1, A-3,| 0-7 140-90 ۱25-80 |20-55 
| | gravelly sand to| SP, GP-GM| ۸-2-4 | | | 
| | sand. | | | | 
| | | 
0-8 |Fine sandy loam |8ሮ, SM-SC |A-2-4, | 0-7 190-300 |[85-100155-80 
] ] | A-4 | | | | 
8-12۱۳1۳۴۵ sandy loam, ISC, CL, |A-2-4, | 0-7 190-100/85-100|55-90 
| | very fine sandy CL-ML, | A-4 | | | 
| | loam, loam. SM-SC | | 
۱12-60 ۱5290۷ loam, fine |SC, SM-SC |A-2-4, | 0-10 180-95 |70-90 {40-80 
| | sandy loam, | | A-4, | | | | 
| | gravelly sandy | | A-1-b | | | | 
| | loam. | | | | 
I | | | | | | 


| 


ILiquid 


limit 


Pct 


233 


Plas- 
ticity 
index 


NP 


NP 


NP 


234 


Soil name and 
map symbol 


Hessel 


Johnswood 


56ር*፣ 
Deer Park------- 


Croswell-------- 


Au Gres--------- 


57A, 
Grace 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


|Depth USDA texture 


Loam, 
loam, 
loam. 

Loam, gravelly 
sandy loam, 
flaggy loam. 


fine sandy 
sandy 


0-5 |Very flaggy loam 
5-13|Flaggy loam, very 
flaggy clay 
loam, loam. 
13-60 ۱۷۵۲۷ flaggy loam, 
extremely 
flaggy loam, 
very flaggy 
sandy loam. 
0-8 [|Sande------------ 
8-28|Fine sand, sand 
28-60|Fine sand, sand 
0-10 |Sand------------- 
| 
] 
10-33|Sand, loamy sand 
| 
| 
33-60|Sand------------- 
| 
| 
| 
0-4 |Sand------------- 
4-30|Sand, loamy sand 
30-60|Sand------------- 
0-9 |Very fine sandy 
loam. 
9-16|Very fine sandy 
loam, loamy very 
fine sand, fine 
sandy loam. 
16-36|Very fine sandy 
loam, silt loam, 
silt. 
36-60|Stratified silt 
| loam to very 
| fine sand, 
| 


See footnote at end of table. 


Classification |Frag- | 
|ments | 
Unified AASHTO | <3 | 
|inches | 
| Pet | 
| | 
ML, CL, A-4 | 5-20 | 
CL-ML | | 
CL-ML, CL, |A-4, A-6,|10-30 | 
SC, SM-SC| A-2, A-1| | 
| | 
SM-SC, SC,|A-4, A-2,|10-25 | 
CL-ML, CL| A-1 | 
| | 
| | 
CL-ML, CL |A-4 150-80 | 
SM, CL, A-4, A-2,150-80 | 
SC, ML A-6, A-1| | 
| 
|CL, SM, A-4, A-6,|50-80 
| SM-SC, 52| A-1, A-2| 
| | 
| | 
| | 
| | 
| | 
SP-SM, SM |A-2, A-3 0 
SM, SP-SM |A-2, A-3 0 
SP-SM, SM |A-2, A-3 0 
SP-SM, SM |A-3, 0 
| A-2-4, 
| A-1-b 
SP-SM, SM,lA-3, 0 
SP | A-2-4, | 
| A-1-b 
SP-SM, SM, |A-3, 0 
| SP A-2-4, 
| | A-1-b 
| 
ISM, SP-SM |A-2-4, 0 
] A-3, 
| | A-1-b 
|SP-SM, SM, |A-2-4, 0 
| SM-SC A-3, 
| A-1-b | 
|SP-SM, SM |A-3, | ዐ 
] A-2-4, | 
| A-1-b | 
| | 
IML, CL-ML, |A-4 | 0 
| CL 
IML, CL, A-4 | 0 
| SM, SC 
| | 
| | 
IML, CL-ML, 18-4 | 0 
| CL 
I | 
IML, CL, A-4 | 0 
| 
| 
| 


| 
| SM, SC | 
| 
۱ 


Percentage passing 


| | 
| | 
| I 


sieve number-- 
| | 
4 10 | 40 | 200 
i | 
| | 
90-95 | 75-90 ۱65-90 150-70 
| | 
80-95 |60-90 ۱40-90 120-70 
| | 
| | 
70-90 |60-85 |40-80 [20-65 
| | 
| | 
| | 
80-100175-90 165-90 150-70 
80-100160-90 135-90 115-70 
| | 
| | 
80-100160-90 ۱35-90 ۱15-0 
| | | 
| | | 
| | 
| | | 
| | | 
| | | 
100 | 100 150-70 | 5-15 
100 | 100 150-80 | 5-30 
100 | 100 150-80 | 5-30 
| | 
90-100175-100/40-70 | 5-15 
| | | 
| | 
90-100/75-100140-75 | 3-30 
I | 
| | | 
90-100/75-100/40-70 | 3-15 
| | | 
| | | 
| 
95-100 85-100۱40-65 | 5-15 
| | | 
| | | 
95-100185-100/40-75 | 5-30 
| | | 
| 
95-100 | 85-100140-60 | 5-15 
| | | 
| | | 
| | | 
100 |95-700|85-95 ۱50-5 
| I | 
100 195-100185-95 |40-65 
| | | 
| | | 
| | 
100 195-1001|85-100 |50--99 
| | | 
۱ | | 
100 195-100175-100135-90 
| 
| 
| 


Soil Survey 
| 
Liquid | Plas- 
limit | ticity 
| index 
Pct | 
~~ | 
<25 | NP-10 
| 
20-40 | 4-20 
| 
| 
20-30 | 4-10 
| 
20--30 4-10 
20-40 2-19 
15-30 | 3-15 
| 
--> | NP 
-->= | NP 
==> | NP 
| 
-- | NP 
| 
| 
--- | NP 
| 
| 
--- | NP 
| 
| 
| 
-- | NP 
| 
| 
«25 | NP-7 
| 
| 
=== | NP 
| 
| 
| 
«30 | NP-10 
] 
<30 | NP-10 
| 
| 
| 
<30 | NP-10 
| 
| 
<30 | NP-10 
| 
| 
| 


Presque Isle County, Michigan 


Soil name and 
map symbol 


588, 
Kalkaska 


60B, 600, 
Deer Park 


60E---- 


63*. 


Pits, borrow 


Wheat ley 


Eastport 


TABLE 17.--ENGINEERING INDEX PROPERTIES=-Cont inued 


[Depth| USDA texture 


| 

| 8-10]Sand, loamy sand 
| | 

110-38 |Sand------------- 
| | 
|38-60|Sand------------- 
| 

| 


| 
0-60|Variable--------- 


| 
0-40|Muck------------- 
40-601۱۳186 sand, sand 
| | 
| 0-8 
8-28 
28-60 


Fine sand, 
Fine sand, 


0-4 
4-24 
24-60 


Sand, flne sand, 
loamy fine sand. 


0-4 |Flaggy loam------ 
4-15|Flaggy loam, 

| flaggy fine 

| sandy loam, 

| flaggy sandy 
| loam. 
I 

| 

| 


Unweathered 
bedrock. 


| Gravelly sand, 

I gravelly loamy 
| | sand, sand. 
130-60|Gravelly sand, 
| 

| 

| 


| very gravelly 

| sand. 

| 
| 0-9 [Sand------------- 
| | 
| 9-39|Sand------------- 
| | 
139-60 į Sand--~---------- 
| | 
| | 
| 0-3 |Sand------------- 
| | 
| | 
| 3-35|Sand------------- 
| | 
| | 
[35-60|Sand------------- 
| | 
| | 
| | 


See footnote at end of table. 


Classification |Frag- Percentage passing 
| |ments sieve number-- 
Unified | AASHTO | 3 | | 
| | inches 4 | 10 | 40 | 
| | Pct | I | 
| | | | 
SM, SP-SM |እ-1, A-2,| 0 95-100/85-100/45-70 | 
| A-3 I | | | 
SM, SP-SM |A-1, A-2,| 0 95-100/85-100/45-75 | 
| A-3 | | | | 
SM, SP-SM |A-1, A-2,| 0 195-100/[85-100/45-70 | 
| 2-3 | | | 
SP, SP-SM, |A-1, A-2,| 0 100 85-100145-70 | 
SM 8-3 | | 
| | 
| | 
=== <=> [sás mee መመ Srez fi 
| | 
PT A-8 | 0 چ‎ Tz Ss 
SP-SM, SM ۱2۸-2, A-3 | 0 100 100 50-90 | 
| | | 
SP-SM, SM ۸-2, A-3 | 0 100 100 50-70 | 
SM, SP-SM |A-2, A-3 | 0 | 100 100 50-80 | 
SP-SM, SM |A-2, A-3 | 0 | 100 100 $0-80 | 
| | | 
2-8 | 0 | --= ==> ا ج‎ 
A-8 | 0 | --- --- --- | 
SM-SC, SM, [A-2, A-3,| 0 145-100/35-100/15-90 | 
SC, SP-SM| A-1, A-4| | 
| | | | 
| | | 
| | | 
| | 
CL, CL-ML |A-4, A-6 [20-50 ۱90-100 ۱75-100 | 65-95 
CL-ML, CL, |>-2, A-4,|20-50 ۱90-100 ۱75-100 | 50*5 
SM-SC, SC| 2-2-6, | | 
| »-6 | | 
| | | | | 
| | | | 
ی‎ | === | መመመ |]. መቻመ eme dez 
| | | ] | | 
| | | | | | 
21 ۱۸-8 | 0 == | --- | --- 
SM, SP-SM |A-2-4, | 0-5 ۱80-95 ۱65-90 ۱30-75 | 
| A-1-b, | | | | | 
| A-3 | | | | | 
GW, SW, |A-1-b, | 5-10 ۱20-80 |20-60 |20-60 | 
GP, SP | A-2-4, | | | | 
| ۸-3 | | | | | 
| | | | | 
SP, SP-SM ۱۸-2, A-3,| 0 [95-100/95-100145-70 | 
| A-l-b | | | 
SM, SP-SM |A-2, A-3,| 0 95-100 |90-300|45-75 | 
A-1-b | | 
SP, SP-SM |A-2, ۸-3, | 0 95- 100 | 90--100 | 45-65 | 
2-1-0 | | | | 
| | | | 
SP, ŚM, {A-3, { 0 90-100175-100|35-70 
SP-SM A-2-4, | | 
A-1-b | 
SP, SM, A-3, | 0 90-300175-100135-70 | 
SP-SM A-2-4, | | 
A-1-b | | | 
SP, SM, A-3, | 0 90-100 ۱715-100 | 35-70 
SP-SM A-2-4, | | 
A-1-b | | | 
| | | 


| Liquid 


limit 


Pct 


20-35 
20-35 


235 


Plas- 


ticity 
index 


NP 
NP 


NP 


NP 


NP 


NP 


236 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


Soll Survey 


| | 


| | Classification |Frag- | Percentage passing i 
Soil name and  |Depth| USDA texture [ |ments | sieve number-- Liquid | Plas- 
map symbol | | Unified | AASHTO | >3 ] | | limit | ticity 
| I | linches 4 | 10 | 40 | 200 | index 
| In | | Pct | | | Pct | 
I | | | | 
69A-------------- | 0-6 |Loamy fine sand SM, SM-SC |A-2-4, 0 100 185-100]50-90 ۱15-5 «25 | NP-7 
Winterfield | | A-4 | | | | 
| 6-21 ۱6۵2۲56 sand, SM, SP-SM, |A-2-4, | 0 100 95-100150-90 | 2-45 «25 | NP-7 
| loamy sand, SM-SC, SP| A-3, A-4| | | | | 
| fine sand. | | | | 
23-60 |ጅኒከፀ sand, SM, SP-SM, | እ-3, 0 85-100/70-100135-80 | 0-35 --- | NP 
| | gravelly sand, SP A-1-b, | | | | | 
| loamy flne sand. 8-2-4 | | | | 
| | | | | | 
70A*; | | | | | 
እህ Gres--------- 0-4 |Sand------------- SM, SP-SM |A-2-4, | 0 95-100185-100[40-65 | 5-15 | --- | NP 
| A-3, | | | | | | 
| A-1-b | | | | | 
4-30|Sand, loamy sand |SP-SM, SM, |A-2-4, | 0 95-100185-100|40-75 | 5-30 <25 | NP-7 
SM-SC A-3, | | | | | 
| ] A-1-b I | | | | 
130-60|Sand------------- |SP-SM, SM ۱۸-3, | 0 95-100/85-100[40-60 | 5-15 --- | NP 
| | A-2-4, | | | | | 
| ] A-1-b | | | | | | 
| ] | | | | | | 
Roscommon------- | 0-4 [Muck------------- IPT A-8 | 0 መመ سمه‎ 1: መመ= ارب‎ መመመ. (| "መመ u]; Ses 
| 4-60[Sand, loamy sand, ISP, SP-SM, |A-1, እ-2,| 0 95-100/85-100/40-75 0-30 | «20 | NP-4 
| coarse sand. | SM A-3 | | | | | 
| | | | | | | 
71*: | I | | | | | 
Roscommon------- | 0-4 |Muck------------- IPT A-8 [| 0 “=> | ==> | ==> | “=> | ==> | --- 
| 4-60|Sand, loamy sand, |SP, SP-SM,|A-1, እ-2,| 0 95-1001 85-100 ۱40-5 0-30 | <20 | NP-4 
| coarse Sand. | SM | 8-3 | | | | | | 
| | | | | | | | 
Tawas----------- | {PT ۱۸-8 0 | መመመ عجار‎ jbo == | دع‎ Mp ‹‹መሠ> 
| IPT ۱۸-8 0 | SA 
[18-60|Sand, loamy fine ISP, SM, A-3, 0 [80-100/60-100/30-80 | 0-40 | --- | NP 
| sand, gravelly | SP-SM | A-2-4, | | | | | 
| sand. | | A-4, | | | | | 
| | | | A-1-b | | | | | 
| | | | | | | 
73A, 73B, 73C----| 0-8 |Fine sandy loam |SM, SM-SC, |A-2-4, 0-10 190-100|75-100|]55-85 |25-50 | «25 | 2-8 
Omena | | SC | A-4 I | | | 
| 8-13|Loam, sandy loam [SC, SM, |A-2-4, | 0-15 190-100/75-100/50-95 ۱25-75 | «20 | 2-10 
| | ML, CL | A-4 | | | i | 
|13-60|Sandy loam, ISM, SM-SC, |A-2-4, | 5-15 |80-95 |70-90 |40-65 ۱20-40 | <25 | 2-8 
۱ | gravelly sandy | SC | A-1-b, | | ۱ | | | | 
| | loam. | | A-4 | | | | | | | 
| | | | | | | | | 
73C2------------- | 0-8 |Fine sandy loam ISM, SM-SC, |A-2-4, | 0-10 190-100|75-100/,55-85 |25-50 | «25 | 8 
Omena | | | sc | እ-4 | | | | | | 
| 8-101Loam，sandy loam |SC, SM, |A-2-4, | 0-15 190-100175-100/50-95 |25-75 | «20 | 2-10 
| | | ML, CL | A-4 | | | | | 
110-60 | 5200۷ loam, SM, SM-SC, |A-2-4, | 5-15 ۱80-95 ۱70-90 |40-65 |20-40 | «25 | 2-8 
۱ | gravelly sandy | SC | A-1-b, | | | | | | | 
| | loam. | | እ-ዳ | | | | | | | 
] | | | | | | | | | 
73Dp-------------- | 0-8 |Fine sandy loam SM, SM-SC, |A-2-4, | 0-10 |90-100/|75-100|55-85 125-50 | «25 | 2-8 
Omena | | SC | A-4 | | | | | | | 
| 8-11{Loam, sandy loam ISC, SM, [A-2-4, | 0-15 [90-100175-100/50-95 [25-75 | <20 | 2-10 
| | ML, CL | A-4 | | | | | | | 
۱11-60 | 5۸۴0۷ loam, SM, SM-SC, |A-2-4, | 5-15 180-95 |70-90 ۱40۵-65 |20-40 | «25 | 2-8 
| | gravelly sandy | SC | A-1-b, | | | | | | | 
| | loam. | A-4 | | | | | ] | 
| | | | | | 


See footnote at end of table. 


Presque Isle County, Michigan 


5011 name and 
map symbol 


Pinconning 


Allendale 


Croswell 


84*. 


Pits, quarry 


I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


Depth| USDA texture 
| 
| 
In | 
EU 
0-8 |Fine sandy loam 


| 
8-60|Sandy loam, 
| gravelly sandy 


| loam. 
I 
0-8 |Mucky sand------- 
| 
| 
8-32|Sand, loamy sand, 
| fine sand. 
32-6015110۷ clay, silty 
| clay loam 
0-8 |Sand------------- 
| 
8-24|Sand, loamy sand, 
fine sand. 
24-60|Silty clay. 
0-5 |Cobbly sand------ 
5-36|Cobbly loamy 
| sand, cobbly 
| sand, sand. 
36-60|Sand------------- 
| 
| 
0-7 |Fine sandy loam 


| 
7-22|Sandy loam, loam, 
| gravelly sandy 
| loam, 
22-60|Very gravelly 
| coarse sand, 
| gravelly sand, 
| very gravelly 
| sand. 
| 
| 6۳3 ۷۵ 1 1 loamy 
| sand. 
8-60|Stratified very 
| gravelly sand to 
| sand. 


0-8 


See footnote at end of table. 


| Classification 


| | 
Unified | AASHT 
| 
| 
| 
SM-SC, |A-2-4, 
| 2-4 
SM-SC, |እ-2-4, 
| A-1-b 
| A-4 
| 
SM |A-3, 
| A-1-b 
| A-2-4 
SM |እ-3, 
| 8-2-4 
| ۸-7 
| 
| 
ISM, SW-SM, |A-2-4, 


SP-SM, 


SP-SM, 


CH, CL 


| SP-SM A-3, 
A-1-b 
SM, SP-SM |A-2-4, 
١ | A-3, 
] | እ-4, 
| A-1-b 
ICH, MH A-7 
١ I 
|SP-SM, SM, ۱۸-3, 
SP A-2-4 
A-1-b 
|SP-SM, SM, ۱۸-3, 
SP A-2-4 
A-1-b 
SP-SM, SM, |እ-3, 
SP A-2-4 
A-1-b 
ISM, SC, A-2-4, 
| SM-sC A-4, 
| A-1-b 
SM-SC, SC, |A-2-4, 
CL-ML, CLI A-4, 
| A-1-b 
|SP-SM, SP,lA-1, A 
| GP, GP-GM| A-2-4 


| | 
| | 

| I 

| | 

| 5២, SM-SC, |A-2-4, 
| SP-SM | A-1, 
ISP, SP-SM, |A-1 

| GP, GP-GMI 

| | 

| | 
] | 
| | 
| ] 


0 


3 


-3, 


A-3 


Frag- 
ments 
»3 


Pct 


0-10 


[inches | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


237 
Percentage passing | 
sieve number-- (Liquid | Plas- 
| | limit | ticity 
4 10 40 | 200 | | index 
| | Pet | 
| | | 
90-100|75-100|55-85 |25-50 | «25 | 2-8 
| | | 
80-95 ۱70-90 |40-65 {20-40 | «25 | 8 
| | | 
| | | 
| | | 
100 95-100 ۱45-65 | 5-15 | --- | NP 
| | | | 
| | | | 
100 95-100۱50-80 | 5-35 | --- | NP 
| | | 
100 95- 100 | 90--100 175-95 | 40-60 | 25-35 
| | | 
| | 
95-100|90-100| 45-80 5-35 | --- | NP 
| | | 
| | | 
95-100 |90-100|145-80 | 5-40 | --- | NP 
| | | | 
| | | 
| | | 
100 90-100/90-100|75-95 | 50-70 | 20-40 
| | | 
85-100175-100135-70 0-15 | --- NP 
| | | 
| | | 
85-100|75-100|35-75 | 0-30 | «20 NP-4 
| | | 
| | | 
85-100175-100/35-70 | 0-18 | ፦፦፦ NP 
| | | | 
| | | | 
| | | 
| | 
85-100|75-95 [45-80 |20-50 | >25 | NP-10 
| | | 
| | | | 
85-100170-95 |40-90 |20-70 | 20-30 | 4-10 
| | | | 
| | | | 
50-90 |40-80 |20-60 | 0-10 | --- | NP 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
75-90 |50-75 [10-55 | 5-35 | >25 | ۷۵-7 
| | | | 
35-75 ۱25-50 ۱10-35 | 0-10 | --- | NP 
| | | | | 
| | | | | 
| | | | 
| | | | 
| | | | 
| | | | 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


Soil Survey 


| Classification |Frag- | Percentage passing | | 
5643 name and Depth USDA texture I | |ments | sieve number-- {Liquid | Plas- 
map symbol | Unified | AASHTO | <3 | | | | | limit | ticity 
| | finches| 4 | 10 40 1 200 | | index 
In | | | Pet | | | | Pct | 
| | | | | | | | 
85A-------------- 0-4 |Flaggy sandy loam|SM |A-2-4, 115-50 |80-95 |70-90 |40-65 ۱20-40 | «20 | NP-4 
Esau I | A-4, | | | | | | 
| | A-1-b | | | | | | 
4-10|Extremely ۶1۵99۷ ISM, GM, |A-1-b, 130-85 |25-95 |25-90 |20-80 | 5-50 | «20 | NP-4 
| sandy loam, GW-GM, | A-2-4, | ] | | | 
| extremely flaggy| GP-GM | A-4, A-3| | | | | | 
| fine sandy loam, | | | | | | 
| | extremely | | | | | | | | 
| gravelly sand. | | | | | | | 
[10-60|Extremely flaggy |SP-SM, GP, |A-1-b, 135-85 [25-98 ۱25-90 |20-80 | 0-25 | «20 | NP 
sand, extremely SP, GP-GM| A-2-4, | | | | | | 
| gravelly sand. | A-3 | | | | | | | 
| | | | | | | | | 
86F*: | | | | | | | | | 
Udorthents------ 0-60|Variable--------- --- | መ= | === | ፦--= | ==> | -== | سس‎ | --- -- 
| | | | | | | | 
160-80|Variable--------- --- | == --~ | --> | == | === | --= | --- | --- 
| | | | | | | | 
Udipsamments----| 0-60|Sand------------- --- | جر‎ wee | د | === | س‎ ==> | --- | --- 
160-80|Sand------------- --- | መ = | ፦፦> | ==> |] --- --- | --- | --- 
| | | | | | | | 
87C-------------- | 0-60|Variable | --- | መ ===0 ii SES = | --- --- | --- | --- 
Udorthents ۱60-80 ۱۷۵۴19 == | <== کک ديعب‎ መ= Sess saspi መ= (1. se 
| | | | | | 
89B-------------- | 0-6 |Fine sand-------- SM, SP-SM |A-3, A-2 0 | 100 100 {50-80 | 5-15 | «20 | NP-4 
Ocqueoc | 6-31|Sand, fine sand, |SP-SM, SM,|A-2, A-3 0 | 100 100 150-80 $-50 | «25 | NP-7 
| | loamy fine sand.| SM-SC | | | | | 
{31-60|Stratified fine  |SM-SC, |A-2, A-4, 0 | 100 100 165-95 |20-85 | 20-40 | 4-20 
| sand to silt CL-ML, | 8-6 | i | | | 
| loam. CL, SC | | { | | | | 
| | | | | | | 
90B-------------- | 0-10|Fine sand-------- |SM, SP-SM |A-2 | 0 | 100 100 195-300110-25 | «20 | NP 
Zimmerman |10-60|Fine sand, loamy ISM, SP-SM |A-2, A-3 | 0 | 100 100 ۱95-1001 5-20 | «20 | NP 
| fine sand. | | | | | | 
| | | | | | | | | 
91B-------------- | 0-8 |Cobbly sandy loam|SM, SM-SC |A-2-4, 120-50 185-95 |75-90 |45-65 ۱20-40 | «25 | NP-7 
Alpena | | | | A-1-b, | | | | | 
| | | እ-4 | | | | | 
| 8-44|Stratified very (SP, SP-SM, ۱۸-1 | 0-20 [35-75 |25-50 ۱10-35 | 0-10 --- | NP 
| | gravelly sand ۲۵۱ GP, GP-GMI | | | | | | 
| | ۰ | | | | | i | ] 
| 44 |Unweathered | --- | --- | --- | --- --- | --- | --- ==> | --- 
۱ | bedrock. | ۱ | | ۱ I 
I | | I | | | | | 
92--------------- | 0-4 |Muck------------- [PT ۱۸-8 | 0 | == --- | === | = --- | NP 
Kinross | 4-22|Sand, fine sand, |SP-SM, SM ۱۸-3, | 0 | 100 100 150-80 | 5-30 --- | NP 
| | loamy sand. | | ۸-2-4 | | | | | 
۱22-60 15280, fine sand  |SP-SM, SM ۱۸-3, | 0 | 100 | 100 [50-80 | 5-30 | --- | NP 
| | | | A-2-4 | | | | | | | 
| | | | | | 


-一 一 一 一 -一 一 -一 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Presque Isle County, Michigan 239 


TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


(The symbol > means less than; > means more than. Entries under "Erosion factors--T" apply to the entire 
profile. Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 
Absence of an entry indicates that data were not available or were not estimated) 


| | | | | | Erosion|Wind 
Soil name and  |DepthiClay | Moist Permeability|Avallable| Soil |Shrink-swell factors|erodi-|Organic 
map symbol | | bulk j | water  |reaction| potential | Ibility| matter 
| | density |capacity | T |group 
| In Pct | g/ce | In/hr | In/in | pH | Pct 
مانا‎ alla © 10). nao | AP | YER 
2---------------- | 0-10| === |0.10-0.35 0.2-6.0 10.35-0.45/5.6-7.8 5 | 2 70-90 
Lupton | 10-60| --- [0.10-0.35 0.2-6.0 10.35-0,4515.6-7.8 | 
| | | | 
34-------ሬሬ-- -መ---- | 0-8 --- |0.30-0.55 0.2-6.0 ۱0 ۰35-0 ۰ 4 | 2 40-60 
Tawas | 8-18] --- 10.30-0.55 0.2-6.0 10,24-0. | 
۱18-60۱ 0-10۱1۰40- 5 6.0-20 |0.03-0. 0.15| } 
١ | | i | | | 
4B, 4C----------- | 0-5 | 0-10|[1.35-1.65| 6.0-20 |0.05-0. 0.15] 5 | 1 1-2 
Klacking | 5-27 0-101|1.35-1.65 6.0-20 [0.05-0. 0,151 | 
|27-60| 2-15/1.55-1.70 2.0-6.0 10.05-0. 0,171 | 
| | | | | | | 
5B, 5C, SE------- | 0-6 0-5 |1.25-1.45 6.0-20 {0.05-0.0914.5-6.0 |Low---------- 10.15) 5 | 1 „5-2 
Rubicon | 6-28| 0-1011.30-1.60| 6.0-0 [0.04-0.08/4.5-6.0 |Low---------- 10.15] | | 
|28-601 0-5 |1.40-1.65| 6۰0-0 [0.04-0.06|4.5-6.5 |[Low---------- 0.15] 1 
| | | | | | | | 
6B, 6C----------- | 0-8 | 5-15|1.25-1.55| 2.0-0 ]0 ۰05-0: 14 6:67 8 |Low---------- 0.101 2 | 8 | 2-4 
Alpena | 8-60| 0-10|1.25-1.65| »20 10.02-0.04|7.9-8.4 |Low---------- 0,101 | | 
| | I | | | | | | | 
7A, TB, 7C------- | 0-9 | 3-12|1.30-1.65| 2.,0-6.0 |0,12-0,15|5,6-6,5. |Low---------- 10.241 5 | 3 | 1-3 
Emmet | 9-281 3-12|1.40-1.70| 2.0-6.0 10.11-0.14[5.6-6.5 |Low---------- 10.241 | | 
128-33[10-18|1.50-1.75| 0.6-2.0 10.11-0.1816.6-7.8 |Moderate----- 10.32| | 
133-60[ 5-15]1.50-1.75| 0.6-6.0 10.08-0.14|7.4-8.4 |Low---------- ۱0۰28 | | 
| | ] | | | | | | | | 
7C2-------------- | 0-9 | 3-1211.30-1.65| 2.0-6.0 10.12-0.15[5.,6-6.5 |Low---------- 10.241 5 | 3 | 1-3 
Emmet | 9-24| 3-12|1.40-1.70| 0 10.11-0.1415.6-6.5 |Low---------- 10.241 | 
124-29[10-18]1.50-1.75| 0.6-2.0 10.11-0.1816.6-7.8 |Moderate----- 10.32| t | 
| 29-60| 5-15]1.50-1.75| 0.6-6.0 10.08-0.14|7.4-8.4 |Low---------- ۱0۰28 | | 
| | | | | | ] | | | | 
TDp--------------- | 0-9 | 3-12|1.30-1.65| 2.0-6.0 10.12-0.15/[5.6-6.5 |Low---------- 10.241 5 | 3 | 1-3 
Emmet | 9-26| 3-12|1.40-1.70| 2.0-6.0 j0.11-0.14|5.6-6.5 |Low---------- 10.24] | | 
126-31]10-18/]1.50-1.75| 0.6-2.0 10.11-0.18[6.6-7.8 |Moderate----- ۱0۰32 | | 
۱31-601 5-15|1.50-1.75| 0.6-6.0 10.08-0.14|7.4-8.4 |Low---------- ۱0۰28 | | 
| | | | | | | | | | 
7E--------------- | 0-5 | 3-1211.30-1.65| 2.0-6.0 10.12-0.15/5.6-6.5 |Low---------- ۱0۰24۱ 5 | 3 | 1-3 
Emmet | 5-22! 3-12|1.40-1.70| 2.0-6.0 10.11-0.14|5.6-6.5 |Low-- ---10.24| | | 
122-27110-18|1.50-1.75| 0.6-2.0 ۱0۰121۳-0۰18 | 6۰6-8 { 
127-60} 5-15|1.50-1.75| 0.6-6.0 10.08-0.14/7.4-8.4 I 
I | | | | | | 
8A, 8B, 8C------- | 0-8 |10-20/1.30-1.55| 2.0-6.0 10.08-0.16 4| 3 | 1-3 
Onaway | 8-13]10-20|1.40-1.70| 2.0-6.0 10.12-0.17| | 
113-28118-3511.40-1.701 0.2-0.6 [0.12-0.19| | | 
|28-60| 5-20[1.45-1.70|] 0.2-0.6 0.10-0.20 | | 
| | | | | | 
8Cc2-------------- | 0-8 |10-2011.30-1.55|] 2.0-6.0 0.08-0.16 4 | 3 | 1-3 
Onaway | 8-22/|18-35|1.40-1.70| 0.2-0.6 0.12-0.19] | | 
|22-60| 5-201|1.,45-1,70| 0.2-0.6 10,10-0.201 | | 
| | | | | | | | 
8D, 8E----------- | 0-8 [10-20/1.30-1,55| 2.0-6.0 [0.08-0.16 4 | 3 | 1-3 
Onaway | 8-13/10-20|1.40-1,70| 2.0-6.0 0.12-0.17 | | 
113-28|18-35|1.40-1.70|1 0.2-0.6 0.12-0.19| | | 
|28-60| 5-20[1.45-1.70| 0.2-0.6 0.10-0.20| | | 
| | | | | | 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


I | | | | | | Erosion|Wind | 


Soil name and |DepthlClay | Moist |Permeability|Available| Soil  |Shrink-swell factors|erodi-|Organic 


| 
| | 
map symbol | | | bulk | | water |reaction| potential | ł ۱۳111۳۷۱ matter 
1 | | density | [capacity | IK | T |group | 
| In | Pet | g/cc | In/hr | In/in | pH | | | | Pct 
| | | | | | | | | 
9B, 9C----------- | 0-6 110-18/1.30-1.60| 2.0-6.0 10.07-0.10/6.1-8.4 |Low---------- ۱0,20۱ 2 | 3 | 1-2 
Summerville | 6-17110-30/1.35-1.65| 0.6-2.0 10.07-0.14/6.1-8.4 |Low---------- 10.201 | 
[ieee oa | መመ | መ== | 人 |---| | | 
| | | I | | | | | | 
10B, 10Cc--------- | 0-4 | 5-15/1.30-1.60| 2.0-6.0 10.10-0.15/5.6-7.3 |Low---------- 10.241 4 I 3 1-3 
Cunard | 4-21] 5-18[1.35-1.70| 0.6-2.0 10.09-0.19[5.6-7.8 |Low---------- 10.24| | | 
|21-25| 5-1811.60-1.70| 0.6-2.0 10.08-0.18/17.4-8.4 |Low---------- 10.24 | | 
a === | >= == መመ መሚ መመመ |----| | 
| | | | | | | | | 
lla-------------- | 0-12 7-18[1.35-1.60| 0.6-2.0 0.20-0.24|]5.1-7.3 |Low---------- 10.371 5 | 5 2-4 
Alstad ۱12-14 | 6-16|1.55-1.65| 0.6-2.0 0.13-0.22|5.1-7.3 |Low---------- 10.32 
|34-20118-3513,55-1,65] 0.6-2.0 0.14-0.2215.1-7.3 |Low----------|0.32 | 
|20-27118-3513,55-1,70| 0.6-2.0 0.13-0.1915.1-7.8 |Low----------|0.32| | 
|27-80| 8-35|1.60-1.80|] 0.2-0.6 0.09-0.19|5.6-8.4 |Low---------- 10.32 
| | | | | | | 
12A-------------- | 0-8 | 5-2011.35-1.55| 0.6-2.0 0.19-0.24[6.6-7.8 |Low---------- ۱0۰32۱ 4 | 5 2-3 
Bonduel | 8-13[18-35|1.55-1.65| 0.6-2.0 0.15-0.2216.6-7.8 |Moderate----- 10.32 
۱13-231 2-30|1.65-1.70| 0.6-2.0 0.09-0.18|6.6-8.4 
| 23 | --- === | == === መ= 
| | | | 
13B-------------- 0۵-10۱ 0-1011.30-1.55| 6.0-20 0.06-0.0913. . ۱0۰15۱ 5 | 1 | .5-2 
Croswell 10-33| 0-1011.40-1.60| 6.0-0 0.06-0.1014. . ----|0.15 | 
33-60| 0-10/1.50-1.65| 6.0-20 0۰05-0۰ x 10.15 | 
| | | | 
14B-------------- 0-6 | 2-1511.35-1.65| 2.0-6.0 0,10-0,12|4. ۰ 10.171 5 | 2 | 2-4 
Menominee | 6-25| 5-15]1.30-1.70] 6.0-0 0.04-0.10 10.17] | | 
۱25-34 | 27-35 | 1 . 45- 1 . ?0| 0.2-0.6 0.14-0.18 10.32| | | 
|34-60/27-35|1.45-1.70| 0.2-0.6 0.13-0.18 ۱0۰32 | | | 
| | | | | 
15B, 15C, 15D----| 0-11| 5-18/1.40-1.60| 2.0-6.0 0.09-0.12 10.171 5 | 8 | 1-3 
Krakow [11-16/10-20/1.40-1.60| 0.6-2.0 0.08-0.13/6. 5 ----|0.24| | 
[16-60/10-20|1.40-1.60 0.6-2.0 0.06-0.1317. 10.28] | 
| | | 
16A-------------- | 0-8 5-15]1.35-1.70 2.0-6.0 0.10-0.13/5.1-6.5 5 | 2 | 3-? 
7០5០០ | 8-32| 2-5 |1.45-1.60 6.0-20 [0.06-0.11/5.1-6.5 | | 
132-38/15-25|1.55-1.65 0.6-2.0 10.15-0.19/6.6-8.4 |Low---------- 10.32] | 
38-60| 8-2011.30-1.70 0.6-2.0 10.10-0.19|7.9-8.4 |Low---------- 10.24] | 
| | | | 
17--------------- 0-4 --- |0.20-0.30 0.2-6.0 |0.35-0.45|5.6-7.8 |------------- Jaren] 5 2 | 40-60 
Roscommon 4-60| 0-10/1.45-1.70 6.0-20 [0,05-0.09|5.6-8.4 |Low---------- 10,371 | 
| | | | | | | 
18--------------- 0-6 | 2-15/0.90-1.30| 2.0-6.0 10.12-0.1716.1-7,8 lLow---------- 10.171 5 2 | 10-15 
Brevort 6-38| 2-15/1.40-1.55| 2.0-0 10.05-0.1116.1-8.4 |Low---------- 10.171 
38-60|10-27|1.45-1.80 0.2-0.6 10.14-0.22|7.4-8.4 |Moderate----- 10.431 | 
| | | | | | | | | 
20--------------- 0-6 | 8-15|1.15-1.35 2.0-6.0 10.13-0.18[6.1-8.4 |Low---------- 10.24] 3 8 | 8-32 
Hessel 6-28/10-18|1.75-1.80 0.6-2.0 ۱0 ۰07-0۰17۱7۰4-8 ۰4 |Low---------- (0.24| | 
28-50|12-18]1.75-1.95| 0.2-0.6 10.04-0.1617.9-8.4 |Low---------- 10.241 | 
50 | --- | === | جع ,| <.< | ات‎ | 2+ he መ= |----| | 
| | | | | | | | | 
21--------------- | 0-6 | --- 10.28-0.45| 0.2-6.0 10.45-0.5514.5-7,8 |------------- |-----| 5 | 2 | 60-85 
Cathro | 6-34| --- |0.15-0.30| 0.2-6.0 10.35-0.45|4.5-7,8 |------------- |----| 1 | 
134-60/10-30]1.50-1.70| 0.2-2.0 10.11-0.2215.6-8.4 |Low---------- 10 ,321 | | 
| | | | | | | | | | 
23--------------- | 0-12] --- 10.30-0.40| >6.0 [0.55-0,65/3.6-4.4 |------------- |----| 5 | 7 | 55-75 
Greenwood |12-60| --- 10,30-0,25| 0.6-6.0 7... ብ... |------------- |----| | 
| | 1 | 
24B, 24C--------- | 0-10| 0-15/|1.35-1.60| 6.0-20 0.08-0.10|5. 1- 5 | 2 | 3-4 
Melita ۱10-521 0-15/1.35-1.60| 6.0-0 0 . 04--0 . 10 | 5 , 1-- | | 
[52-60/18-35|1.45-1.70| 0.2-0.6 0.14-0.19|6.1- | | 
| | | | | | 
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| | | | | | Erosion|Wind | 
Soil name and  |Depth|Clay | Moist  |Permeability|Available| Soil  |Shrink-swell factors|erodi-|Organic 
map symbol | | bulk | water  |reaction| potential | lbility| matter 
| | density | capacity | | K | T |group 
| ፲ Pct | g/cc | In/hr In/in | PH ۱ | 1 Pct 
1 | | n ا‎ | 
25AÀ-------------- | 0-4 | 0-8 11.30-1,55| 6,0-20 0.07-0,1013.6-7.3 |Low---------- 0.15] 5 | 1 .5-8 
Au Gres | 4-30| 1-15/1.50-1.70! 6۰0-0 0.06-0,09]4.5-7.3 |Low---------- 0.15] 
130-601 0-8 |1.50-1.70| 6۰0-0 0.05-0.0715.1-7.3 |Low---------- 0.15١ 
| | | | | | 
28A-------------- | 0-4 5-18/1.30-1.50|] 0.6-2.0 0.20-0.24/6.1-7.8 |Low---------- 0.37| 5 | 5 1-3 
Moltke | 4-9 2-5 |1.40-1.65| 0.6-2.0 0.10-0.14/6.1-7.8 |Low---------- 0۰24 | 
| 9-13 2-18/1.40-1.65| 0.6-2.0 0.14-0.1916.1-7.8 |Low---------- 0۰24 | 
۱13-33 | 5-1811 40-1 ,65 0.6-2.0 [0.17-0.2216.1-7.8 |Low---------- 0.43 
133-60] 2-18/[1.40-1.65| 0.6-2.0 10.12-0.1917.4-8.4 |Low---------- ۱0۰32 
| | | | | | | | 
29--------------- 0-101 5-18[0.90-1.30| 0.6-2.0 10.20-0.251|7. 5 5 | 3 5-15 
Glawe 10-60| 2-18 |1, 35-1 ,5 0.6-2.0 ۱0 ۰10-۰ | | 
| | | | | | 
30--------------- 0-12] 8-20/1.35-1.50 0.6-2.0 [0,19-0,22|6. 51 5 | 1-6 
Evart 12-60] 0-15/1.40-1.65 6.0-20 10.05-0.1016. | | 
| | | | | | | 
31B, 31C, 31E----| 0-10| 0-10/|1.35-1.65 2.0-6.0 10.08-0.1215. 4| 2 | .5-3 
Mancelona 10-121 2-15]1.30-1.65| 6۰0-0 10.06-0.1215. | 
12-17|10-25|1.30-1.65 2.0-6.0 10.06-0.16/16. | 
17-60| 0-10/1.45-1.65 >20 10.02-0.04/7. | 
| | 
33A-------------- 0-5 |10-20|]1.30-1.65| 2.0-6.0 0 ۰05-5 ۰ 3 | 8 | 2-3 
Detour 5-26 |18-3011,40-1,80 0 . 6-2.0 0, 10-0,14|6. I | 
26-60118-2511,80-2,00| 0.06-0.2 10۰01-0۰۰ | | 
| | | | | 
35A-------------- 0-11| 0-5 |1,25-1,40 6.0-20 0.05-0.1015. Spo | .5-3 
Ingalls 11-32| 3-1511.35-1.45 6.0-20 0.05-0.1015. I | 
32-60| 2-25113,45-1,80| 0.2-0.6 0.09-0.2215. I 
| | | | | | | 
36--------------- | 0-5 | 0-8 [0.90-1.20] 2.0-6.0 0.22-0.32[6.1-7.8 |Low---------- [0.17] 5 | 2 | 10-15 
Burleigh | 5-26| 2-10/11.40-1.55| 6.0-0 0.06-0.09[6.1-7.8 |Low---------- 10.17] 
126-60 110-28 ۱1۰45-170 0.2-0.6 0.05-0.20/7.4-8.4 |Low---------- 0.43| 
I | | | | | 
37A-------------- | 0-8 | 0-12|1.25-1.65 6.0-20 0.08-0,12|5.1-7.8 |Low---------- 0.171 4 | 2 2-4 
Gladwin | 8-28] 2-15|1.35-1.65 6.0-20 0.05-0,1115.1-7.8 ILow---------- 0.17] 
128-36| 5-18[1.35-1.65 2.0-6.0 0.05-0.13/5.6-7.8 |Low---------- 0۰17 | 
136-60] 0-5 |1.35-1.60 >20 0.02-0.04|7.9-8.4 |Low---------- 0.101 
| | | | | | 
38--------------- | 0-5 |10-20|1.20-1.50 0.6-2.0 0.16-0.2216.1-8.4 |Low---------- 0.32] 2 | 5 4-8 
Ruse | 5-12|10-25[1.50-1.70 0.6-6.0 0.10-0.20/6.1-8.4 |Low---------- 0۰24 | 
| 12 | --- መመ | ese SS= | --- | | | 
| | | | | ] | | 
39B, 39C--------- | 0-1 | 02101۰30-1 5 6.0-20 0.07-0.09[3.6-5,5 |Low---------- 0.15] 5 | 1 1-3 
Grayling | 1-25] 0-10[1.30-1.65| 6۰0-0 0۰0620:08 13 6-5 5 |Low---------- 0۰15 | 
[25-60] 0-10|1.45-1.65| 6.0-20 0.04-0.06[4.5-6.5 |Low---------- 0.151 
| | | | | | 
40B-------------- | 0-8 | 8-20/[1.35-1.60|] 0.6-2.0 0.20-0.2414.5-7.3 |Low---------- 0.371 5 | 5 1-3 
Nunica | 8-22/18-35|1.35-1.60 0.2-0.6 0.18-0.2214.5-7.3 |Low---------- 0۰37 | 
122-60|]10-35|[1.30-1.60|] 0.2-2.0 0.14-0.2015.6-8.4 |Low~--------- 0.371 
| | | | ] | | 
4$1A-------------- | 0-7 [15-27|]1.40-1.70|] 0.6-2.0 0.20-0.22|5.6-7.8 |Low---------- 0.32۱ 4 | 6 1-3 
Bowers | 7-9 |15-21]1.40-1.70| 0.6-2.0 0.16-0.22(5.6-7.3 |Low---------- 0.32| 
| 9-18135-40|1.45-1.60]| 0.06-0.2 0.18-0.20|6.1-7.3 |Moderate----- 0.321 | 
[18-60[30-40[1.50-1.65| 0.06-0.6 0.18-0.22|7.4-7.8 |Moderate----- 0.32| I 
| | | | | | | 
Rem - - -- - esi | 0-7 |18-27/1.35-1.55| 0.6-2.0 0.17-0.25|6.1-7,.8 |Low---------- 0۰32| 3 | 6 2-5 
Hettinger | 7-15|27-35|1,35-1,55| 0.2-0.6 0.18-0.20[6.1-8.4 |Low---------- 0.43| 
115-26|27-35|1.40-1.70| 0.06-0.2 0.11-0.20/6.1-8.4 |Low---------- 0.43| 
126-60127-5011.50-1.75| 0.06-0.2 0.10-0.20/7.9-8.4 |Low---------- 0.43| 
| | | | I | | 
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Soil Survey 


| | 
|Depth|Clay | 


Soil name and Moist 
map symbol | | | bulk 
| | | density 
| 1 | Pct | g/cc 
ከ 1፡1 
438, 430, 43E----| 0-3 | 0-10/1.30-1.55 
Graycalm | 3-221 0-15]|1.25-1.60 
122-60] 0-1011.50-1.65]| 
| | | | 
44A-------------- | 0-101 0-5 11.35-1.75| 
Au Gres ۱10-121 0-5 |1.35-1.75| 
۱12-401 0-5 11.45-1.70 
| 40--60 | 10--25 | 1 , 30--1 , 90 | 
| | | | 
45B-------------- | 0-6 | 0-10/1.20-1.65 
Croswell | 6213| 0-۰10۱1۰35-15۱ 
۱13-491 0-5 |1.45-1.70]| 
۱49-60 ۱10-25 ۱1۰30-10۱ 
| | | | 
47B, 47C, 47D, | | | 
47E------------- | 0-9 | 5-1511.20-1.651 
Cheboygan | 9-22| 0-1511.60-1.751 
122-28] 5-2511,60-1,751 
۱28-601 8-18|1.80-1.95| 
| | | | 
48B-------------- | 0-60۱ 1-15 1۰50-1۱ 
Udipsamment s [60-80] 1-10/1.50-1.70| 
| | | | 
49*, | | | | 
Beaches | | | | 
| | | | 
50. 1 | | | 
Aquents | | | | 
| | | | 
518, 51C, 51E----| 0-2 | 0-8 |1.30-1.60| 
East Lake | 2-31] 0-10/1,30-1.60| 
131-601 0-1013,50-1. 65 | 
| | | | 
52A, 52B--------- | 0-8 |10-18|1.30-1.60| 
Hagensville | 8-12110-18/1.35-1.65| 
112-60110-1811.55-1.80| 
| | 
B3--------------- 0-8 | 8-15|1.15-1.60| 
Hessel | 8-12110-2711.75-1.801 
۱12-60 ۱12-18 ۱1-75-1۰95 | 
| | 
55B-------------- 0-5 8-1811.30-1.60| 
Johnswood 5-13| 8-30/1.35-1.70| 
13-60/10-2511.80-2,10| 
| | | 
56C*: | | 
Deer Park------- 0-8 0-10)1.30-1.55{ 
8-28} 0-1011.40-1.60| 
28-601 0-10/1.40-1.55| 
| | | 
Croswell-------- | 02101 0-1011.30-1.55| 
۱10-33۱ 0-10|1.40-1.60| 
133-60| 0-1011.50-1.65| 
| | | | 
እህ Gres--------- | 0-4 | 0-8 [1.30-1.55| 
| 4-30| 1-15 ۱1۰50-1۰70۱ 
130-60| 0-8 |1.50-1.70| 


See footnote at end of table. 
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| | 
Soil name and  |Depth|Clay Moist 

map symbol | | | bulk | 
1 | | density | 
| In Pct | g/cc | 
[ |. | 
57A, 57B--------- | 0-9 5-18[1.35-1.55] 
Grace | 9-16| 2-18|1.40-1.55| 
| 16-36| 5-18/1.40-1.55| 
| 36-60| 2-18/11.45-1.55| 
| | | 
58B, 58C--------- | 0-8 | 0-10/1.25-1.45] 
Kalkaska | 8-10] 0-1511.35-1.45] 
110-38] 0-10/1.35-1.45| 
138-60| 0-1011.35-1.50| 
| | | | 
59*; | | | 
Aquents. | | | | 
| | | | 

Histosols. | | | 
| | | 
608, 606, 60E----| 0-8 | 0-10113.,30-1.551| 
Deer Park | 8-28| 0-10/1.40-1.60| 
128-60] 0-10/1.40-1.55| 
| | | | 
62--------------- | 0-4 | --- 1[0,15-0.,301] 
Dawson | 4-24] --- |0.15-0.40| 
124-60| 0-10۱1 ۰55-1 75| 
| ] | | 
63*, | | | | 

Pits, borrow | | | 
| | | | 
64A-------------- | 0-4 |15-20/1.30-1.40| 
Ensign | 4-15/10-2511.40-1.701 
115 | --- | aoe | 
| | | | 
65---------- -- ---- -- -- -- -- wiwa | 0-6 | --- 10,30-0.401 
Wheatley | 6-301 2-1011.45-1.70| 
| 30--60| 0-10/1.55-1.70| 
| | | I 
66C-------------- 0-9 | 0-8 |1.35-1.45| 
Wallace 9-39| 2-10/1.75-2.05| 
39-60| 0-8 |1.45-1.60| 
| | | 
67B-------------- 0-3 | 0-10/1.40-1.60| 
Eastport 3-35| 0-1011.40-1.60| 
135-601 0-4 11.40-1.55| 
| | | | 
69A-------------- 0-6 | 0-1510.90-1.50| 
Winterfield | 6-21] 0-15/1.45-1.60| 
۱21-60۱ 0-1011.55-1.65| 
| | | 
70A*: | | | | 
Au Gres--------- | 0-4 | 0-8 |1.30-1.55| 
| 4-30] 1215 ۱1۰50-170 | 
۱30-601 0-8 ۱1۰50-170 | 
| | | | 
Roscommon------- | 0-4 | --- |0.20-0.30| 
| 4-60| 0-10/1.45-1.70| 
| | | | 

71*: | | 
Roscommon------- | 0-4 | --- [0.20-0.30| 
| 4-601 0-101|1.45-1.70| 
| 


See footnote at end of table. 
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| I I I | | | Erosion|Wind | 
Soil name and [Depth|Clay | Moist  |PermeabilitylAvailable| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol | | bulk water |reaction| potential | bility| matter 
| | | density | {capacity | | K | T group | 
| ፲ Pct | g/cc In/hr In/in | pH | | | Pct 
| | | | | | | == 
71*: | I | | | ۱ | 
Tawas----------- | 0-8 --- [0.30-0.55 0.2-6.0 10.35-0.4514,5-7.8 |------------- =| 4 | 2 | 40-60 
| 8-18] --- 10.30-0.55 0.2-6.0 0.24-0.4514.5-7.8 |------------- ---- | | 
118-60] 0-10/1.40-1.65 6.0-20 0.03-0.1015.6-8.4 |Low---------- 0.15] | | 
| | | | | | | 
73A, 738, 73C----| 0-8 5-15/1.20-1.60 2.0-6.0 |0.11-0.15|6.1-7.8 |Low---------- 0.241 3 | 3 | 1-2 
Omena | 8-13| 8-18/1.40-1.70 0.6-2.0 [0.10-0.15|6.1-7.8 |Low---------- 0.28 | | 
۱13-601 5-15 ۱1۰50- 2.0-6.0 0.08-0.12|]7.4-8.4 |Low---------- 0.24 | | 
| | | | | ] | | 
73C2------------- | 0-8 5-15/1.20-1.60 2.0-6.0 0.11-0.15/6.1-7.8 |Low---------- 0.24۱ 3 | 3 | 1-2 
Omena | 8-10| 8-18]11.40-1.70|] 0.6-2.0 0.10-0.15/6.1-7,8 lLow---------- 0.28) | | 
10-60| 5-15 1۰50-10 2.0-6.0 0.08-0,1217.4-8.4 |Low---------- 0,24| | 
| | | | | | I 
73D-------------- 0-8 5-15[1.20-1.60|] 2.0-6.0 0.11-0.15/6.1-7.8 |Low---------- 0.24] 3 | 3 | 1-2 
Omena 8-11| 8-18|1.40-1.70| 0.6-2.0 0.10-0.15|6.1-7.8 |Low---------- 0۰28 | | 
11-601 5-1511.50-1.801 2.0-6.0 0.08-0.1217.4-8.4 |Low---------- 10,241 | | 
| | | | | | | 
T73D3------------- 0-8 5-15[1.20-1.60| 2.0-6.0 0.11-0.1516.1-7.8 |Low---------- 10.2413 | 3 | 1-2 
Omena 8-60| 5-15|1.50-1.80| 2.0-6.0 0.08-0.12]7.4-8.4 |Low---------- 10.241 [ 
| | | | | | | 
سس‎ 0-8 2-1011.00-1.20|1 6۰0-0 0.09-0.1115.6-7.8 |Low---------- 10.15, 4 | 1 | 10-15 
Pinconning 8-32| 2-12/|1.40-1.55| 6.0-20 0.06-0.11/6.1-7.8 |Low---------- 10.171 
32-60[35-60|1.50-1.701 «0.2 0۰08-01211 ۰4-8 4 |High--------- [0.32] | 
| | | | | | | 
76A-------------- 0-8 0-10/1.25-1.40| 6۰0-10 0.07-0.0914.5-7.3 |Low---------- 10.15] 4 3. | 1-3 
Allendale 8-24| 0-35|1,35-1,45] 6.0-0 0.06-0.10[(4.5-7.3 |Low---------- 10,171 
24-60|40-601|1,45-1., 70 | <0.06 0.08-0.1216.1-8.4 |Moderate----- ۱0۰32 | | 
| | | 
81B-------------- 0-5 0-10]1.30-1.55| 6.0-0 0.05-0.07| 5 | 8 | .5-2 
Croswell 5-36| 0-10]1.40-1.60| 6.0-20 0.04-0.09| | | 
36-60| 0-1011.50-1.65j 6.0-20 0.05-0.07| | 
| 
83B*: | | | 
Kiva------2------ 0-7 |10-18/1.20-1.60 0.6-2.0 10.10-0.15 3 | 3 | .5-2 
| ?-22|10-18/1.30-1.60 0.6-2.0 10.09-0.19 | 
|22-60| 0-5 |1.50-1.70 >20 10.02-0.04 | 
| | | | | | 
Alpena---------- | 0-8 | 5-15|1.25-1.55 2.0-20 10.05-0.14 2 ۱ 8 2-4 
| 8-60| 0-10/1.25-1.65 >20 10.02-0.04 
I | ] | 
84*. | | | | | ł | 
Pits, quarry | | | | | | | | 
| | | | | | | 
85A-------------- | 0-4 | 5-1011.25-1.55| 2.0-0 10.08-0.13| 10.17, 2 | 8 1-3 
Esau | 4-10] 2-1011.25-1.55| 2.0-0 ۱۵۰02-009 | ---|0.17| | 
۱10-601 0-5 |1.25-1.65| >20 10.02-0.03 ۱۵۰10 | | | 
| | | | | 
86F*: | | | | 
Udorthents------ | 0-601 2-1811.50-1.70| 0.6-6.0 j0.08-0.14 5 | 3 “1 
| 60--80| --- | aa | we | ی‎ | | 
| | | | | 1 
Udipsamments----| 0-60| 1-1511.50-1.70| 2.0-6.0 [0.05-0.10| --- ILow---------- 10.10) 5 | 2 | --- 
160-80| 1-1011.50-1.70|] 2.0-6.0 [0.04-0.09| --- ILow---------- 10.021 | | 
| | | | | | | | | 
87C-------------- | 0-60| 2-18/1.50-1.70| 0.6-6.0 [0.08-0.14|6.6-9.0 |Low---------- ۱0۰24۱ 5 1 3 | <1 
Udorthents | 60-80| --- | -->- | --- | -->- |» መፇቻ |------------- ]---- | | | 
| | 


See footnote at end 


of table. 


Soil Survey 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | Erosion|Wind | 
Soil name and |Depth|Clay | Moist  |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organie 
map symbol bulk water |reaction| potential | | [bility] matter 

density capacity | | K | T [group | 

In Pct g/cc In/hr In/in | pH | | | | Pct 
MN | | | 

89B-------------- 0-6 0-10/1.30-1.60 6.0-20 0.07-0.09|4.5-6.5 [Low---------- 0.151 4 | 1 | 1-3 

Ocqueoc 6-31| 0-15/1.30-1.60 6.0-20 0.06-0.12]4.5-6.5 |Low---------- 0.15] | 

31-60|]10-27|1.50-1.80] 0.2-0.6 0.05-0.21|5.6-7.8 |Low---------- 0.371 | I 
| | | | | 

90B-------------- 0-10| 0-10|1.27-1.56 6.0-20 0.07-0.09/4.5-6.5 |Low---------- 0.151 5 | 1 | 1-2 
Zimmerman 10-60| 0-12/1.60-1.70 6.0-20 0.06-0.1016.1-7.3 |Low---------- 0.171 | | 
| | | | 

91B-------------- 0-8 | 5-15/1.30-1,60 2.0-6.0 0.08-0,1216.6-7.8 |Low---------- 0.171 2 | 8 | 1-3 
Alpena 8-44| 0-10/1.45-1,65 »20 0.02-0.04|7.9-8.4 |Low---------- 0.10) I | 
44 በበበ መመመ ፎ SEE || === [> چچچ نا جرب ج ی‎ secl | | 
| | | | | 

g2--------------- 0-4 --- |0.10-0.35| 2.0-6.0 0.35-0.45|3.6-5.0 |------------- ----15 | 2 | >50 

Kinross 4-22۱ 0-10|1.40-1.70| 6.0-20 0.04-0.09/3.6-6.0 |Low---------- 0.15} | 

22-601 0-10 ۱1۰40-170 6.0-20 0.04-0.0614.5-6.5 |Low---------- 10.151 | | 
| | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 19.--SOIL AND WATER FEATURES 


("Flooding" and "water table" and terms such as "brief," "apparent," and "perched" are explained in the text. 


« means less than; 
estimated) 


» means more than. 


Months 


| | Flooding 
5641 name and {Hydro- | | 
map symbol | logic| Frequency | Duration 
Igroup | 1 
| | | 
1 | | 
دبا ك2‎ መመ መመመ መ መ መመ” | A/D  INone-----——- I --- 
Lupton I 1 | 
| | | 
3----------------- A/D |None-------- MET 
Tawas | | 
| | | 
AB, 4C------------ | A Į None-------- | መመ 
Klacking | | 
I | 
5B, ور‎ SEs A |None-------- | =~ 
Rubicon | | 
1 | 
6B, 6C------------— A INone-------- | --- 
Alpena I I 
I | | 
ي‎ መመ یدج‎ | 8 INone-------- [ dem 
Emmet | | 
| | | 
7B, 7C, 702, 7D, | | | 
TER--------------- | B |None-------- | --- 
Emmet | | 
| | | 
8A---------------- | B INone-------- | oo 
Onaway | | 
| | | 
88, 80, 802, 8D, | | | 
BE--------------- | B I|None-------- | --- 
Onaway | | 
| | | 
9B, 9C------------ | D INone-------- | == 
Summerville 1 | | 
| | | 
108, 10C---------- | B {None-------- | --- 
Cunard I | | 
| | | 
llA--------------- | C I|None-------- I --- 
Alstad I | | 
| | | 
12A--------------- | ሮ |None-------- | --- 
Bonduel I I | 


| High water table | Bedrock 
| | | | | 

| Depth | Kind |Months | Depth  |Hardness| 
| | | 1 | 

| Ft | | | In | 

| I I I | 

| *1-1.0|Apparent|Sep-May| >60 [ees 
I | | | | 

| 1 | | I 

| *1-1.0lApparent|Nov-May| <0 | -— 
| ! | | | 

| | | l | 
156.0 | --- === | >60 less 
| I | | | 

| | | | | 

| >6.0 | --- [= | >60 | ፦፦፦ 
| | | | | 

| | | | | 

| 26.0 | --- | -— | >60 | -— 
I | | | | 

| | | | | 
12.5-6.0|Apparent [Nov-May| <0 | --- 
| | | | I 

I | | | | 

| | | | 1 

| >6.0 | ፦፦ [sees | 260 | === 
l I | | 1 

| I I | | 
12.5-6.0|Apparent |Nov-May| <0 | --- 
| | | | | 

| | | | | 

| | | | | 

| >6.0 | ፦፦፦ | === | >60 | -— 
| | | | | 

| | | | | 

| >6.0 | -— | መ= | 10-20 [Hard 
I | | | | 

| | | | | 

| 26.0 | ፦፦ | -— | 20-40 [Hard 
| | | | 

| | | | 
11.0-3.0|Perched |Nov-May| >60 | -— 
| | | | | 

| | | | | 
I1.0-3.0|Apparent |Sep-Jun| 20-40 ۵ 
| | 

| | 


| 


|Potential 
frost 
| action 


|Moderate 
| 
| 
| 
|Moderate 
| 
| 
|Moderate 
I 
| 
| 
{Moderate 
| 
| 
|Moderate 
I 


I 
|Moderate 


9۷ 


The symbol 


Absence of an entry indicates that the feature is not a concern or that data were not 


| Risk of corrosion 


| 
|Uncoated 
| steel 


| 
|High----- 


[Moderate 
I 
| 
IModerate 
1 
| 


|Concrete 


IModerate. 
I 
| 


|Moderate. 


IModerate. 
| 
| 


| 
|Moderate. 


Moderate. 


| 
| 
IModerate. 


{ Low. 


| 

|Low. 

| 

| 
|Moderate. 
I 

| 

|Low. 

I 

I 


/8/በ8 unos 


TABLE 19.--SOIL AND WATER FEATURES--Continued me) 
> 
o 
| | Flooding | High water table Bedrock | | Risk of corrosion ደ 
Soil name and |Hydro-| I | | | | t | |Potential| | 5 
map symbol | logic| Frequency | Duration |Months | Depth | Kind [Months Depth  |Hardness| frost  |Uncoated |Concrete = 
{group | ۱ | | | | i | action | steel | z 
| | | | | Ft | | In | | | | ዕ 
| | | | | | | | | | | ፎ 
13B--------------- | ል INone-------- | --- | --- [2.0-4.0 {Apparent |Nov-May >60 | --- | Low------ | Low-----— IModerate. 23 
Croswell I | | | | | | | | | | = 
| | | | t I I | I | | z 
14B--------------- | እ INone-------- | حت‎ | | >6.0 | --- | -— >60 | === | Low------ | Low------ |Moderate. វ 
Menominee ] | | 1 | | | | 1 | =. 
| | | | | | i | | | Q 
458, 156, 15D----- B |None-——----—- | = | --- | >6.0 | ፦፦፦ | -— >60 | -- IModerate |Low------ |Low. 3 
Krakow I | | | | | | l | 
| | | | | | | | | 
16A--------------- | B |None-------- 1 == | --፦ I1.0-3.0|Perched |Nov-May >60 | -— |High-—--- |High----- |Low. 
Tosco | | | | | | 1 | | | 
| | | | | | | | | | | 
17---------------- A/D |None-------- I መመ | -— | *1-1.0|Apparent|Sep-Jun| <0 | -- IModerate |High----- | Low. 
Roscommon | | | | | | I | | | 
| | | | | | | | | | 
18---------------- B/D ]None-------- | ak | --- | +1-1.0|Apparent |Nov-May| 0 | -— |Moderate |High----- |Moderate. 
Brevort | | | | | | | i | | | 
| | | | | 1 | | | | | 
20---------------- | B/D |None-------- I sze | -— | *1-1.0|Apparent|Nov-Jun| 0 ]Hard |High----- |Bigh----- | Low. 
Hessel | | | | | | | | | | 
| | | | | | | | | | | 
21---------------- A/D ]|None-------- | መመ | === | +1-1.0|Apparent [Nov-Jun| <0 | -— |Bigh----- |High----- |Low. 
Cathro | | | | | | | | | | | | 
| | | | | | | | | | | | 
23---------------- A/D |None-------- | STA | -— | +1-1.0|Apparent iSep-Jun| ۶۵ | --- |High----- | High----- | High. 
Greenwood | | | | | | | | | | | | 
| | | | | | | | | i | | 
24B, 24C---------- | A INone-------- | z" | -— | <6.0 | ፦፦፦ | -— | 260 | -— |Low------ |Low------ |Moderate. 
Melita | | | | | | | | | | | | 
| | | | | | | | | | | 
25A--------------- B INone-------- | = | --- 10.5-1.5|Apparent |Nov-May| 0 | كحي‎ IModerate |Low------ [Moderate. 
Au Gres I I I | | | | | | | | 
| | | | | | | | | | | 
2BA------9—----242-— B INone-------- | መ== |: ፳== |0.5-1.5|Apparent|Oct-May| <0 | -— |High----- |High----- |Low. 
Moltke | | | | | | | | | | | 
| | | | | | | | | | | 
29---------------- B/D |None-------- | ca را‎ መመ | *1-1.0|Apparent|Oct-May| 0 | “መ= |High----- |High----- |Low. 
Glawe | | | | | | | | I | | 
| I I | | | | | | | | 
30---------------- D |Frequent----|Brief to  |Nov-Jun| 0-1.0|Apparent |Jan-Dec| 0 | -— IModerate |High----- |Low. 
Evart | | long. | | | | | | | | | 
| | | | | | | | | | | 
318, 31C, 31E----- A  |None-------- | === 1 --- | >6.0 | --- | --- | >60 | --- |Low------ |Low------ |Low. 
Mance lona 1 | | | | | | | | | | 
| | | | | | | | | | | 
33A--------------- B INone-------- l --- | --- 10.5-2.0|Perched |Nov-May| 0 | -— |High----- |Bigh----- |Low. 
Detour I | | | | | | | | | | 
| | | | | | | | | | | 


Lee 


TABLE 19.--SOIL AND WATER FEATURES--Cont inued 


Soil name and 


map symbol 


Hettinger 


43B, 430, 
Graycalm 


Udipsamment s 


49* 
Beaches 


50. 
Aquents 


515, 51C, 51E----- 
East Lake 


| Flooding | High water table | Bedrock 
|Hydro- | | | | i | 1 | 
logic] Frequency | Duration [Months | Depth | Kind (Months | Depth |Hardness| 
Igroup | 1 | | | | | | 
l | | | ፻ኒ | | | In | 
| | | | | | 1 | 
B |None-------- | መ= |. 10.5-1.5|Perched |Nov-May| <0 | “፦ 
| | | | | | | | 
| | | | | | | | 
A/D |None-------- | --- | --- | +1-1.0|Perched |Oct-May| <0 | --- 
I | | | | | | | 
| | | | | | | | 
A None-------- | ------ | --- 10.5-1.5|Apparent |Nov-May| 0 | -— 
| | | | | | | | 
| | | | | | | 
D None-------- | sae | === | *1-1.0]Apparent|Nov-May| 10-20 ۵۹ 
| | | | l 1 | 
| | | | 1 | | 
A  |None-------- | -— | ---- | >6.0 | --- | --- | »60 | ፦፦ 
| | | | | | | 
| | | | | | | 
ង None-------- | --- វុ --- 13.0-5.0|Apparent |Nov-May| 0 | -— 
| | | | | | | 
| | | | | | | 
ር None-------- | --፦ | -— 11.0-2.0/Apparent|Nov-Apr| >60 | -— 
| | | | | | | 
| | | | l | | 
C/D None-------- 1 == |. => | +1-1.0|Perched |Nov-May| >60 | --- 
| | | | | | | 
l | | | | | | 
ል |None-------- | === [seo | >6.0 | ፦፦፦ | سبحت‎ | >60 | --- 
I | I | | | | 
| | | | | | | | 
5 |None-—---———— | --- | --- |1.0-2.0|Perched |Nov-May| >60 | --- 
| | | | | | | | 
| | | | | | | | 
A iNone-------- | --- | --- [2.5-5.0|Perched |Nov-May| 0 | --- 
| | | | | | | | 
| | | | | | | | 
| | | | | | I I 
B |None-------- | mE | جع‎ | >6.0 | --- | --- | >60 | -— 
| 1 | | | | | | 
| | | | | | | | 
A  |None-------- | -— | سس‎ | >6.0 | --- | --- | >60 | -— 
| | | | | | | | 
| | | | | | | | 
| | | | | | | I 
I | | | | | | | 
| [ | | | | | | 
| | | | | | | | 
| | 1 | | | | | 
| 1 | I | | 1 | 
ል |None-------- | sk | جع‎ | >6.0 | --- | -— | >60 | -— 
| | | | | | | 
| | | | | | | 


95៩ 


| | Risk of corrosion 


IPotential| | 
frost  |Uncoated |Concrete 
] action | steel | 
1 | | 
| | | 
|Moderate |Moderate |Moderate. 
| | | 
| | | 
{Moderate |High----- ILow. 
I I | 
| | | 
(Moderate |Low-—-——— (Low. 
1 | | 
i | | 
|High----- | High----- |Low. 
| | | 
| | | 
|Low------ |Low------|Moderate. 
| | | 
| | | 
| High----- IModerate |Low. 
| | | 
| | | 
|High-----[High----- |Low. 
| | | 
| | | 
|High----- {High----- | Low. 
| 1 | 
| 1 | 
|Low---——— | Low------ IModerate. 
| | | 
| | | 
| Low------ | Low------ |Moderate. 
| | 
1 | 
| Low------ | Low------ IModerate. 
| I 
| t 
| | 
Moderate |Moderate |Moderate. 
| t 
| I 
መ: | መመመ | መ=: 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
|Low------ | Low-----— |Moderate. 
1 
| 


AGNNS jos 


Soil name and [Hydro-| 
map symbol | 109161 Frequency 
Ilgroup | 
l 
| 
52A, Deere nas ង INone-------- 
Hagensville 
I 
53---------------- | B/D [None-------- 
Hessel | | 
| 
55Bg--------------- B INone-------- 
Johnswood 
| 
56C*: I 
Deer Park-------- A |None-------- 
i I 
Croswell--------- | A |None-----~-- 
| i 
Au Gres---------- | B iNone-------- 
| 1 
和 | ន |None-------- 
Grace | | 
| | 
ን ንው መመመ መመመ | 8 | 3] 06 ኤኤ 
Grace | | 
| | 
588, 580---------------- | እ INone-------- 
Kalkaska | | 
| | 
59*; | | 
Aquents---------- | D |None-------- 
| | 
Histosols-------- | D |None-------- 
| I 
60B, 60C, 60E----- | A |None-------- 
Deer Park I 
| I 
62---------------- | A/D |None-------- 
Dawson | | 
| | 
63*. | | 
Pits, borrow | 
| | 
64A--------------- | D |None-------- 
Ensign | | 
| | 
65---------------- | A/D |None-------- 
Wheatley | 
| 


See footnote at end of table. 


TABLE 19.--SOIL AND WATER FEATURES--Continued 


Flooding 


Duration 


| 
I 
| 
| 
| 
i 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 


Months 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


High water table | Bedrock 1 | Risk of 
| | I I |Potential| 
Depth | Kind {Months | Depth  |Hardness| frost ۵0 
l | | | | action | steel 
Ft 1 I | In | | 
| | 1 | | 
0.5-2.0|Apparent|Nov-May| >60 ሐ. == {High----- Moderate 
| I | | ] 
ł | | | | 
+3-ጊ , 0 ۱۸0۵۳۵۵۲ |Nov-Jun| 0 |Hard | High----- (High----- 
| | | | | | 
1 I | l | 
1.0-2.0|Perched |Oct-May{ <0 | -— [Moderate |Moderate 
| | | | | 
| | | | i 
| | | | | 
>6.0 | --- | --- | »60 | lLow------ Low------ 
| | | | i 
2.0-4.0|Apparent|Nov-May| >60 1 -— |Low----—— | Low--~--- 
I | | I | 
0.5-1.5|Apparent [Nov-May| <0 | --፦ {Moderate |Low------ 
I | | | | 
3.0-5.0|ApparentiOct-May| >60 | e |Bigh----- IModerate 
| | | | | | 
| | | | | | 
>6.0 --- | -— | >60 | -— {High----- |Moderate 
I | | | | 
| | | | | 
>6.0 | ጨ ፻ == | >60 SES ILow------ ILow------ 
| | | | | | 
1 I | | | 1 
| | | | | | 
+2-1.0lApparent |Jan-Dec| <0 | --- | === | === 
I | | | | | 
+2-1.0|Apparent [Jan-Dec| <0 دعد | جد عير‎ | ==> 
| | | | | | 
>6.0 | --- | --- | »60 [| መመመ | Low-----~ | Low------ 
I | | | | 
| | I | | 
+1-1.0|Apparent |Sep-Jun| <0 | 5== |High-----|High----- 
| | | | | 
| | | | | 
| | | | | | 
| | | | | 
| | | | | | 
0.5-1.0|Apparent |Nov-May| 10-20 ۵ | High----- |High----- 
| | | | | 
| | | | | 
+1-1 . 0 {Apparent |Oct-May| >60 | -— IModerate |High----— 
| | 
| | 


1 


corrosion 


1 


|Concrete 


{Low. 

| 
|Moderate. 
| 
|Moderate. 
i 

Low. 

| 

| 


|Low. 


۱2۱96۱۷۵۱۷۷ 'Aluno9 ۱5 ( ل81‎ 


655 


Soil name and 
map symbol 


Roscommon-------- 


71*: 
Roscommon-------- 


73A, 735, 73C, 
73C2, 735, 73D3-- 
Omena 


86F*: 
Udorthents------- 


| Flooding 
|Hydro- | 
logic| Frequency | Duration 
Igroup | | 
| | 
| | 
B |None-------- 1 一 一 一 
| I 
I | 
A INone-------- | === 
| | 
| | 
A/D  IFrequent----|Brief----—- 
| | 
| | 
| | 
ន |None-------- | em 
| | 
A/D |None-------- | --- 
| | 
| | 
A/D |None-------- | መሙ 
| | 
A/D |None-------- | ------ 
l 1 
| l 
B INone-------- | መመመ 
| | 
| | 
B/D |None-------- | === 
| | 
| | 
ጅ |None-------- | 一 -~ 
| | 
| | 
እ INone-------- | መመመ 
| | 
| | 
| | 
ል |None-------- | መ፦= 
| | 
A |None-------- | 一 -一 
| | 
| | 
| | 
| l 
A I|None-------- | SS= 
| | 
| | 
| | 
5 |None-------- | --- 


See footnote at end of table. 


TABLE 19.--SOIL AND WATER FEATURES--Continued 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Months 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


۱124655 | 


High water table | Bedrock 
I | | | 
Depth | Kind iMonths | Depth 
| | | | 
Ft I | | In | 
| | | | 
>6.0 | -— | መሥ== | >60 1 == 
| | | | 
| | | | 
>6.0 | --- | -— | »60 | -— 
| | | | 
| | | | 
|Nov-May |0.5-1.5|Apparent |Nov-May| >60 | -— 
| | | | 
| | | | 
| | | | 
0.5-1.5|Apparent|Nov-May| <0 | -፦ 
1 | | | 
+1-1.0|Apparent |Sep-Jun| <0 „=== 
I I | | 
| | | | 
*1-1.0|Apparent|Sep-Jun| 0 | --- 
| | | | 
+1-1.0|Apparent |Nov-May| >60 | --- 
| | | | 
| | | | 
>6.0 | --- ከ መመመ | >60 | -— 
| I 1 | 
| | | | 
*1-1.0|Perched |Oct-May| <0 | -— 
1 1 | | 
| | | | 
1.0-2.0|Perched |Nov-May| 0 | -— 
1 I | | 
| | | | 
2.0-4.0|Apparent |Nov-May| >60 វ -— 
| | | | 
| | | 1 
| | | | 
»6.0 | --- | መመ | »60 |-=== 
| | | | 
>6.0 | ፦፦፦ | -— | >60 | --- 
| I | | 
| | | | 
| | | | 
| | | | 
0.5-1.5{Apparent |Nov-May| >60 | --- 
| | | | 
1 | | | 
| | | | 
26.0 | ፦፦፦ | == | >60 [hec 
| | | | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


IPotential 
frost 
| action 


|Moderate 
| 
| 
| 
|Moderate 
| 
1Moderate 
| 


I 
[Moderate 


[Moderate 
| 
| 
|Moderate 
| 
| 
|Moderate 


|Moderate 
| 
| 
l 
(Moderate 
| 


095 


| Risk of corrosion 


{Uncoated |Concrete 


| steel | 

| | 

| | 
[Low------ IHigh. 

| | 

| | 
|Low------ |Moderate. 
| | 

| | 
|Low------ [Low. 

I | 

| | 

| | 
ILow------ |Moderate. 
I | 
IHigh---—-- | Low. 

I I 

| | 
|High----- | Low. 

| | 
|High----- |Moderate. 
I I 

I I 
|Low------ | Low. 

| | 

| | 
IHigh----- |Moderate. 
| | 

I I 
|Bigh----- |Moderate. 
I I 

I I 

| Low------ IModerate. 
I | 

| | 

| | 
ILow------ 1508. 

| | 
|Low------ [Low. 

I I 

I I 

| | 

| I 
|Low------ | Low. 

| | 

| i 

| | 
|High-——-- (Moderate. 
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TABLE 19.--SOIL AND WATER FEATURES--Continued 


| | Flooding 

Soil name and |Hydro-| | 
map symbol | logic! Frequency | Duration 

Igroup | | 
| | | 
| [ | 
86F*: | I 1 

Udipsamments-----| A |None-------- | ------ 
I | l 

87C-——————————— | B |None-------- 1 -፦፦፦ 
Udorthents I I | 
| | | 

89B-------------- | A |None-------- i --- 
Ocqueoc | | | 
| | | 

90B-------------- | A |None-------- | === 
Zimmerman | 1 
| | 

91B-------------7- | ል INone------——— | 一 -一 
Alpena I | | 
| 1 | 

92--------------- | A/D  |None-------- 1 --- 
Kinross | | | 


* See description of the map unit for 


Months 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


High water table 


| 
Depth 


+1-1.0|Apparent |Sep-Jun 


Kind 


| 
{Months 
| 


I 
co 
Bedrock | | Risk of corrosion 8 
| |Potential| | ሄ 
Depth [Hardness| frost [Uncoated | ea 
| | action | steel | 5 
Tn | | | | ር 
| | l | ፎ 
I ! | | 3 
>60 | === | መ መመ | ዴመን | መጣና < 
| | | | z 
>60 | --- {Moderate |High----- |Moderate. e 
I | | | =. 
| | ۱ | 5 
>60 | 一 = 一 |Low------ | Low------ IModerate. 3 
| | | I 
I | | | 
>60 | --- | Low------ |Low------ |High. 
| | | | 
I I 1 | 
>40 |Hard [Low------ [Low------ |Low. 
| | I | 
| | | | 
>60 | --- IModerate |High----- |Moderate. 
| | 
| | 


composition and behavior characteristics of the map unit. 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series) 


Soil name Family or higher taxonomic class 
Allendale----------------- Sandy over clayey, mixed, frigid Alfic Haplaquods 
Alpena-------------------- Sandy-skeletal, mixed Udorthentic Haploborolls 

*Alstad-------------------- Fine-loamy, mixed Glossaquic Eutroboralfs 
Aquents------------------- Mixed, nonacid, frigid Aquents 

እህ Gres------------------- Sandy, mixed, frigid Entic Haplaquods 
*Bonduel------------------- Fine-loamy, mixed Aquic Eutroboralfs 
*Bowers-------------------- Fine, mixed Aquic Eutroboralfs 

BreVvapt-eee عات‎ መ سام‎ tme Sandy over loamy, mixed, nonacid, frigid Mollic Haplaquents 
Burleigh------------------ Sandy over loamy, mixed, nonacid, frigid Mollic Haplaquents 
Cathro-------------------- Loamy, mixed, euic Terric Borosaprists 
Cheboygan----------------- Coarse-loamy, mixed, frigid Alfic Haplorthods 
Croswell------------------ Sandy, mixed, frigid Entic Haplorthods 
Cunard-------------------- Coarse-loamy, mixed Typic Eutroboralfs 
Dawson-------------------- Sandy or sandy-skeletal, mixed, dysic Terric Borosaprists 
Deer Park----------------- Mixed, frigid Spodic Udipsamments 
Detour-------------------- Fine-loamy, mixed, frigid Aquic Eutrochrepts 

Rast Lake----------------- Sandy, mixed, frigid Entic Haplorthods 
*Eastport------------------ Mixed, frigid Spodic Udipsamments 
Emmet--------------------- Coarse-loamy, mixed Typic Eutroboralfs 
*Ensign---2----------------- Loamy, mixed, nonacid, frigid Lithic Haplaquepts 
Esau---------------------- Sandy-skeletal, mixed, frigid Aquic Udorthents 
Evart--------------------- Sandy, mixed, frigid Fluvaquentic Haplaquolls 
Gladwin------------------- Sandy, mixed, frigid Alfic Haplaquods 
Glawe--------------2------- Coarse-silty, mixed (calcareous), frigid Typic Haplaquolls 
Grace ቫመመመድ---፦--- ---- Coarse-silty, mixed Typic Eutroboralfs 
Graycalm------------ Mixed, frigid Alfic Udipsamments 

Grayling------------ Mixed, frigid Typic Udipsamments 

Greenwood Dysic Typic Borohemists 

Hagensville Coarse-loamy, mixed Aquic Haploborolls 
Hessel-------------- Coarse-loamy, mixed (calcareous), frigid Typic Haplaquolls 
Hettinger Fine-loamy, mixed, nonacid, frigid Mollic Haplaquepts 
Histosols Euic, frigid Histosols 

Ingalls------------- Sandy over loamy, mixed, frigid Entic Haplaquods 
Iosco--------------- Sandy over loamy, mixed, frigid Alfic Haplaquods 
Johnswood Loamy-skeletal, mixed Udic Argiborolls 
*Kalkaska------------------ Sandy, mixed, frigid Typic Haplorthods 
Kinross------------- Sandy, mixed, frigid Typic Haplaquods 
Kiva---------------- Sandy, mixed, frigid Entic Haplorthods 
Klacking------------ Coarse-loamy, mixed Psammentic Eutroboralfs 
Krakow-------------- Loamy-skeletal, mixed Typic Eutroboralfs 
Lupton-------------- Euic Typic Borosaprists 

Mancelona Sandy, mixed, frigid Alfic Haplorthods 
Melita-------------- Sandy, mixed, frigid Alfic Haplorthods 

Menominee Sandy over loamy, mixed, frigid Alfic Haplorthods 
Moltke-------------- Coarse-silty, mixed Aquic Eutroboralfs 
Nunica-------------------- Fine-silty, mixed Eutric Glossoboralfs 
Ocqueoc------------------- Sandy over loamy, mixed, frigid Entic Haplorthods 
Omena--------------- Coarse-loamy, mixed Typic Eutroboralfs 

Onaway----------- Fine-loamy, mixed Typic Eutroboralfs 

Pinconning---- Sandy over clayey, mixed, nonacid, frigid Mollic Haplaquents 
*Roscommon----- Mixed, frigid Mollic Psammaquents 

Rubicon------- Sandy, mixed, frigid Entic Haplorthods 

۱ 8 69 =u Loamy, mixed, nonacid, frigid Lithic Haplaquepts 
*Summerville--------------- Loamy, mixed, frigid Lithic Eutrochrepts 
Tawas--------------------- Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Udipsamments-------------- Mixed, frigid Udipsamments 

Udorthents---------------- Loamy, mixed, nonacid, frigid Udorthents 
Wallace------------------- Sandy, mixed, frigid, ortstein Typic Haplorthods 
Wheatley------------------ Mixed, frigid Mollic Psammaquents 
Winterfleld--------------- Mixed, frigid Aquic Udipsamments 
Zimmerman----------------- Mixed, frigid Alfic Udipsamments 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


Each area outlined on this map consists of 
more than one kind of soil. The mep is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND* 


HESSEL-DETOUR-BREVORT ASSOCIATION: Nearly level and very gently sloping, poorly 
drained and somewhat poorly drained, loamy and sandy soils on glacial lake benches, ground 
moraines, and outwash plains 


EAST LAKE-DEER PARK ASSOCIATION: Nearly level to very steep, somewhat excessively 
drained and excessively drained, sandy soils on outwash plains, eskers, beach ridges, and sand 
dunes 


SUMMERVILLE-ALPENA-QUARRIES ASSOCIATION: Quarries and nearly level to rolling, well 
drained and excessively drained, loamy soils on till plains, bedrock benches, beach ridges, and 
eskers 


RUBICON-CHEBOYGAN-GRAYCALM ASSOCIATION: Nearly level to steep, excessively 
drained to well drained, sandy soils on moraines, drumlins, outwash plains, and till plains 


EMMET-ONAWAY-OMENA ASSOCIATION: Nearly level to hilly, well drained and moderately 
well drained, loamy soils on drumlins and ground moraines 


KRAKOW-CUNARD ASSOCIATION: Nearly level to rolling, well drained, loamy soils on ground 
moraines, drumlins, glacial lake benches, and terraces 


MOLTKE-GRACE-GLAWE ASSOCIATION: Nearly level to undulating, well drained to poorly 
drained, loamy soils on lake plains, outwash plains, and deltas 


CHEBOYGAN-EMMET-ONAWAY ASSOCIATION: Nearly level to very hilly, well drained and 
moderately well drained, sandy and loamy soils on drumlins, ground moraines, and till plains 


CROSWELL-PINCONNING-HETTINGER ASSOCIATION: Nearly level and gently undulating, 
moderately well drained and poorly drained, sandy and loamy soils on lake plains, outwash 
plains, beach ridges, and terraces 


AU GRES-ROSCOMMON ASSOCIATION: Nearly level and very gently sloping, somewhat 
poorly drained and poorly drained, sandy soils on outwash plains, lake plains, and till plains 


CATHRO-LUPTON-TAWAS ASSOCIATION: Nearly level, very poorly drained, mucky soils on 
lake plains, outwash plains, till plains, and moraines 


* Texture terms in the descriptive headings refer to the surface layer of the major soils in the 
associations. 
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Original text from each individual map sheet read: 

This soil survey map was compiled by the U.S. Department of 
Agriculture, Soil Conservation Service, and cooperating agencies. Base 
maps are prepared from 1981 aerial photography. Coordinate grid ticks 

and land division corners, if shown, are approximately positioned. 
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SOIL CONSERVATION SERVICE PRESQUE ISLE COUNTY, MICHIGAN 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and a letter. The 
initial numbers represent the kind of soil. A capital letter following these numbers 
indicates the class of slope. A number following the letter indicates an eroded 
phase. Symbols without a slope letter are for nearly level soils or miscellaneous 
areas. 


SYMBOL NAME 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 


CULTURAL FEATURES SOIL SURVEY 


SYMBOL NAME BOUNDARIES MISCELLANEOUS CULTURAL FEATURES SOIL DELINEATIONS AND SYMBOLS 


National, state, or province Farmstead, house (omit in urban area) ESCARPMENTS 


Lupton muck 45B 
Tawas muck 

Klacking sand, 0 to 6 percent slopes 478 
Klacking sand, 6 to 12 percent slopes 


Croswell loamy sand, loamy substratum, 0 to 4 
percent slopes 

Cheboygan loamy sand, 0 to 6 percent slopes 
Cheboygan loamy sand, 6 to 12 percent slopes 


County or parish — Church Bedrock (points down slope) شش شا‎ មម 


Minor civil division School 


Rubicon sand, 0 to 8 percent slopes 

Rubicon sand, 8 to 15 percent slopes 

Rubicon sand, 15 to 35 percent slopes 

Alpena very gravelly sandy loam, 0 to 8 percent 
slopes 

Alpena very gravelly sandy loam, 8 to 15 percent 
slopes 


Emmet sandy loam, moderately wet, ۵ to 2 percent 
slopes 

Emmet sandy loam, 2 to 6 percent slopes 
Emmet sandy loam, 6 to 12 percent slopes 
Emmet sandy loam, 6 to 12 percent slopes, 
eroded 

Emmet sandy loam, 12 to 18 percent slopes 
Emmet sandy loam, 18 to 25 percent slopes 
Onaway fine sandy loam, moderately wet, 0 to 2 
percent slopes 

Onaway fine sandy loam, 2 to 6 percent slopes 
Onaway fine sandy loam, 6 to 12 percent slopes 
Onaway fine sandy loam, 6 to 12 percent slopes, 
eroded 

Onaway fine sandy loam, 12 to 18 percent slopes 
Onaway fine sandy loam, 18 to 25 percent slopes 
Summerville flaggy fine sandy loam, 0 to 6 percent 
slopes, rocky 

Summerville flaggy fine sandy loam, 6 to 18 
percent slopes, rocky 

Cunard fine sandy loam, 1 to 6 percent slopes 
Cunard fine sandy loam, 6 to 12 percent slopes 
Alstad loam, 0 to 3 percent slopes 

Bonduel loam, 0 to 3 percent slopes 

Crosw all sand, 0 to 4 percent slopes 

Menor. inee loamy sand, 2 to 6 percent slopes 
Krakow siaggy fine sandy loam, 1 to 6 percent 
slopes 

Krakow flaggy fine sandy loam, 6 to 12 percent 
slopes 

Krakow flaggy fine sandy loam, 12 to 18 percent 
slopes 


losco loamy sand, 0 to 3 percent slopes 
Roscommon muck 

Brevort mucky loamy sand 

Hessel mucky flaggy loam, bedrock substratum 
Cathro muck 

Greenwood peat 

Melita loamy sand, 0 to 6 percent slopes 
Melita loamy sand, 6 to 12 percent slopes 

Au Gres sand, 0 to 3 percent slopes 

Moltke fine sandy loam, 0 to 3 percent slopes 
Gławe mucky very fine sandy loam 

Evart silt loam 

Mancelona loamy sand, 2 to 6 percent slopes 
Mancelona loamy sand, 6 to 15 percent slopes 
Mancelona loamy sand, 15 to 35 percent slopes 
Detour flaggy loam, 0 to 3 percent slopes 
Ingalls sand, 0 to 3 percent slopes 
Burleigh mucky loamy fine sand 

Gladwin loamy sand, 0 to 3 percent slopes 
Ruse loam 

Grayling sand, 0 to 8 percent slopes 

Grayling sand, 8 to 15 percent slopes 

Nunica silt loam, 2 to 6 percent slopes 

Bowers silt loam, 0 to 3 percent slopes 
Hettinger loam 

Graycalm sand, 0 to 8 percent slopes 
Graycalm sand, 8 to 15 percent slopes 
Graycalm sand, 15 to 35 percent slopes 

Au Gres sand, loamy substratum, 0 to 2 percent 
slopes 


Cheboygan loamy sand, 12 to 18 percent slopes 
Cheboygan loamy sand, 18 to 35 percent slopes 
Udipsamments, nearly level to undulating 
Beaches 

Aquents 

East Lake sand, 0 to 8 percent slopes 

East Lake sand, 8 to 15 percent slopes 

East Lake sand, 15 to 35 percent slopes 
Hagensville fine sandy loam, 0 to 2 percent slopes 
Hagensville fine sandy loam, 2 to 6 percent slopes 
Hessel oam 

Johnswood very flaggy loam, 1 to 6 percent slopes 
Deer Park-Croswell-Au Gres complex, 0 to 12 
Grace very fine sandy loam, moderately wet, 0 to 2 
percent slopes 

Grace very fine sandy loam, 2 to 6 percent slopes 
Kalkaska sand, 0 to 8 percent slopes 

Kalkaska sand, 8 to 15 percent slopes 

Aquents and Histosols, ponded 

Deer Park sand, 1 to 8 percent slopes 

Deer Park sand, 8 to 15 percent slopes 

Deer Park sand, 15 to 45 percent slopes 

Dawson peat 

Pits, borrow 

Ensign flaggy loam, 0 to 3 percent slopes 
Wheatley muck 

Wallace sand, 2 to 15 percent slopes 

Eastport sand, 1 to 8 percent slopes 

Winterfield loamy fine sand, 0 to 3 percent slopes 
Au Gres-Roscommon complex, 0 to 3 percent 
Slopes 

Roscommon-Tawas complex 

Omena fine sandy loam, 0 to 2 percent slopes 
Omena fine sandy loam, 2 to 6 percent slopes 
Omena fine sandy loam, 6 to 12 percent slopes 
Omena fine sandy loam, 6 to 12 percent slopes, 
eroded 


Omena fine sandy loam, 12 to 18 percent slopes 
Omena fine sandy loam, 12 to 18 percent slopes. 
severely eroded 

Pinconning mucky sand 

Allendale sand, 0 to 3 percent slopes 

Croswell cobbly sand, 0 to 4 percent slopes 
Kiva-Alpena complex, 1 to 6 percent slopes 
Pits, quarry ‘ 

Esau flaggy sandy loam, 0 to 3 percent slopes 
Udorthents and Udipsamments, very steep 
Udorthents, level to gently rolling 

Ocqueoc fine sand, 0 to 6 percent slopes 
Zimmerman fine sand, 2 to 8 percent slopes 
Alpena cobbly sandy loam, bedrock substratum, 0 
to 8 percent slopes 

Kinross muck 


Reservation (national forest or park, state 
forest or park, and large airport) 


Indian mound (label) 


Located object (label) 
Land grant 

Tank (label) 
Limit of soil survey (label) 

Wells, oil or gas 
Field sheet matchline and neatline 

Windmill 

AD HOC BOUNDARY (label) 

Kitchen midden 

Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 1 890 000 WATER FEATURES 


LAND DIVISION CORNER 


(sections and land grants) DRAINAGE 


ROADS Perennial, double line 


Divided (median shown if scale permits) Perennial, single line 


Other roads Intermittent 


Trail Drainage end 
ROAD EMBLEM & DESIGNATIONS Canals or ditches 
Interstate Double-line (label) 
Federal Drainage and/or irrigation 
State LAKES, PONDS, AND RESER- 


VOIRS 


County, farm, or ranch Perennial 


RAILROAD Intermittent 


POWER TRANSMISSION LINE MISCELLANEOUS WATER FEATURES 


(normally not shown) Marsh or swamp 
PIPE LINE (normally not shown) 
FENCE (normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or Small 
PITS 

Gravel pit 


Mine or quarry 


Other than bedrock (points down slope) — ۴۲ 


SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE (normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar nonsoil areas 
Prominent hill or peak 


Rock outcrop (includes sandstone 
and shale) 


Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Calcareous spot (5 acres or less) 
Seep (5 acres or less) 

Cobbly area (5 acres or less) 
Sawmill waste (5 acres or less) 


Mineral soil in muck (5 acres or less) 
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